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o ) " FOREWORD o S

. This study was?undertaken as part of ,the continuing
research and.development of the Geography Curriculum Project,
Univer51ty of Georgia. '

~

The content focus of the Geography Curriculum Project '
is the preparation of-supplementary units for thevelementary
grades, emphasizing the organizing concepts of- the disciplin'
of geography.- The research focus is. the testing'ofAsome '
1~psychological construct of learning, such as the nature, of

concepts, Ausubel's recept&on learning model, Bloom s |
mastery learning, or Bruner s discovery hypothesis,nunder
- normal conditions of school instruction. -
The Geography7?urriculum Project thus serves as a small
research and development'center. It develops.new materials
A‘and measurement instruments, field tests and evaluates
materials, .and facilitatesithé'training of doctoral students
in geographic education.

©

=N The Geography Curriculum Project was 1n1tiated as a

——

. ‘
result of a study of geographic content in elementary social

| ‘ science texts, manuals,'and study.guides.. The evidence

- 'indicaféd that elementary geography is primarily presented‘as
ij a discrete body of facts, with little attention to tlie 2
_orga;i21ng concepts of geography which help to analyze, 1nter—
pret and 1ntegrate phy51cal and cultural phenomena. ‘The .

development of systematic geography units helps to clarify




ERIC

.
Aruitoxt provided by Eic:

)the teaching of gedgraphic'knoﬁledge and concepts. The

»

research emphasis answers questions relat%ng to the

-

structuring of materials and their use in teaching geography.
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Lt CHAPTER I

E o PURPOSE, BACKGROUND AND HYPOTHESES

%

- OF THE STUDY o '

~
T

2]
1 T

This study is an assessment of the effect‘%f#three cri-
. . RN i .
terion mastery levels and aptitude on the achievement, re-

tention,‘amdfattitude.of seventh‘grade stude'ts-usingja

bopulation geography text. The’threefcriteri n levels used

on each of 41. 1essons inPopulation Grdézh in the Unlted

States and Mex1co. . Aptitude was measured by a word meaning

test. Aptltude was a major 1ndependent varﬁable of the -

Py

study because a baslc premlse of mastery learning is that
mastery procedures may overcone achlevement dlfflcultles of
low aptltude students. ?
; This study, like ‘other mastery learnlng treatments in |
- social studles using anthropology (Gdines, 1971) and geogra-___
phy materials.(Jones, 1974; Fagan, %975;'Myers, 1975), did

not f£ind that mastery on formative exercises contributed to

e higher levels of achievement on the suﬁmative test, a finding

i - ‘ > .
contrary to most of the literature on"mastery learning, asr
described.in the review of literature. The study also failed
: A

A to. show that achievement, retention, or'attitﬁde(toward the
. . .
unit differed among the three criterion groups, a finding

-

=

1.-’

< . T . ,." N
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. . _ 2
specifically eontrary to that reported by Block (1970) with
a foureday mathematics experiment. The etudy confirmed that N
prevmoue knowledge, as measured by a woxd meanlng test, was

a more potent factor in achlevement than were dlfferentlal

crlterion levels. L .
Babkgroundf‘

Central to the history of formal education has been the
< < °

?
problem.of how to approach 1netructlon Syetematlcally so that

! .
j -
most students can learn what schools assign. Efforts to im-

prove student schoqf performance have béen noted since the >

‘formulation of St. Ignatins Loyola's Ratio Studiorum. (Fitz-

patrick, 1933) to present day ﬁaetery learning proceeses '
. . . o .

(Bloom, .1968). Yet despite advances in educationalhpey~

‘cholegy and the investment of immense‘emounte of money, time,

and effort, every year a large.proportion of students
‘achieve at low levele %f performance or altogether fall to.
sucgeed-in- school tasks. Low perfofmance is cumulatlve, so*

these students increagingly fall behind ;n their echool per-

\

formance. . The criticism of such educational shortcomings,

however, ooee on_in an atmosphere of frustration and futility

. 7> . R ] [}
because there is no agreement on how correction is to be ap-

plied (Findley, 1972). ¢ 0 X
. There is no generél‘plan or correctioh because educa- -
tors.disagree considerablfﬁen what the central purpose of
formal education‘sﬁgnld,be (Bigge, 1972; Biehler, 1971).

Some maintain that -it is the intellectual development of the

3
00016

)
»

‘o
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child or the cultivation of his cognitive competence‘(Bagley,'
1938; Educational Policies Commission, 1961; Ebel, 1972).

Others give priority to a child'c personal and social devel-

-

»opment, his feelings of self werth and happinecs, and his,

sense of belonging and security (Wilhelms, 1967).
Those who promote the intellectual approach to education
tend to support conventional school systems and practices and
‘to seek educational reforms through success1ve 1mprovements
in traditlonallmaterials and instructional methods. Those
who give priority to a pupil' feelings and adjustment tend

to favor flexmbility and freéedom for pupils, teachers, curri-

v .

culum,-aﬁd procedures.r Many advocates of this latter orien-
tation favor gettigg rid.ef textbooks,:tests; grades, ané |
.conventional classroom arrangements [Ebei, 1972).

A discussion ef~these two extreme approaches to educa-
tion, from a framework of systematic analysis, is given bﬁ
Smith, Stanley, and Shores (1957L under the labels subject

matter and activity curriculum. Many aspects of the activity

curriculum have been revived in recent years under such broad

*

'terms as the humanistic school (Kruger, 1974) and the open

4
school (Bercheck & Tauss, 1973; Haynes, 1973). 1In 1970,
Barth and Shermis attempted to relate these divergent trends
Wt

g ’ s
specifically to Social studies under the three categories of

a
A

&

citizenship transmission, social science, and reflective
¥inquiry. ' . .
Within the two orientations, intellectnal or child cen- .

-

tered, there is considerable diversity among the advocates

00017
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of either outlook. Whether the orientations be termed intel-

) 1] q v » 1]
lectual.or humanist, conservative or progressive, scholarly

.'or reformist, structured or unstructured, or faormalistic and

e
naturalistic, there are important differences between points
. ~

.of view about the educational process with important conser

‘- quences in the choice of methodolcgy and in results (Jarvis

. & Rice, 1972). . ' -

LT ! To these differences in philosophic premises about'the

nature of knowledge and psychologlcal assumptions abqut the

process of learnlng may be attrlbuted .many of the differences
A
1n educatlonal theory and practlce and the often‘%hcon31stent

appllcatlon of reform.efforté. In the current scene, for
.
SN : :
"example, advocates of -competency -based education concurrently

. accept the prinéiples of Thorndikian (1906) and skinnerian
(1954) sc1ent1f1c educatlonal management as i dicated by
behav1oral objectives and operant condltlonlng, while espous-,
ing a greater amount of freedom for the child and teacher 1n.
developing'an emergent curriculuﬁ. : _

| These contrasting methodologiee.have been described ‘ '

by Jarvis and Rice -(1972) as formalism and naturalisz. A

formal approach to education emphasizes the transmission of

ehbject matter ande=efficient teaching methodologies'con-
trolled by the teacher. The natural approach emphases

the growth of the child and learnitg methpds emphasizing

' - : ) ¥ ‘
child activity. /Formalism assumes that rationality is based

in knowledge, while.naturalism places more emphasis on

emotions and sentiments and indfvidual expression.

: o
. R . . .
’ . a . ) -,




-

5

formal methods dominated the"

*In the nineteenth century,

American educational scene, despfte child-centered dpproaches

‘adopted from Pestalozzian conc¢epts (Jarvis & Rice, 1972).

'The Lancastrian syStem, in pa}ticular, was immensely popz@?r'
in ‘the early part of the century, coﬁblhing glements of -

nonic efficiency with clearly defined and sequenced learning
E@ Ih‘the twentieth century,:for=

pr
S

malism has prevailed in school practice while naturalistic

edures: (Cubberly, 1934)."

methods have dominated pe€dagogic theory. However, the Pro-

gressive Movement embraced both formalistic and naturalistic

approaches;

‘ . s -\ . .
‘ Formalistic approaches included connectionist

psyckology CThorndlke, 1924

1932) and self-tutorial proérams

(Washburne, 1926,

1940)

The most popq%ar legacy of Progres-
31v1sm, however, wasAnaturallstlc and included the pr03ect
mo;hod (Kllpatrlck 1926) and the child- —centered school (Rugg

-and Shumaker, 1928).

d \
Formalism is most frequently associated with an elitist

edycational view. Of contemporary measurement psychology
: o2

) v , 3
"and theorists in the United States, Ebel {1972) is one of the

@

most'artioulate spokesman for a hithy'iﬁtellectﬁolnapproach
to, education, with schools serving as a éoreehing mechonism
From his‘perspeétivé, a good schoo;
. He affirms that "When;;gr'

for social purposes.
will not try to banish ‘failuke.

“goals are reasonably challenging and standards reasonably
©

\\ . ’
_high, failure are bound to occur. Kept to a minimum thgy

co%stltute a valuable part of a person s education"” (1972,

p. 48). / He suggests that one reason so few achieve
s

b N ’ -

§
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LY
,

. » . ; . , A ,
excellence is an over-commitment to a uniform program of gen- .

K}

eral or liberal education for all; ' )

- *

In contrast to this elitist approach to education, there
is the idea that schools should exist without failure (Car-

roll, 1963; Bloom, 1968) . Proponents "of this approach more

readily identify themselyes with naturalistic approaches.

Some advocates. of” formal_ approaches use educational technold -

ogy as a means of elimina%ing failwre and bringing high‘per-
-

[}

formance levels to all. students, notwithstandgng differeriges

n individuaifaptitude. Basically;,this is one premise'of

compensator§ education, that diagnostic and prescriptive in-

‘structlon managemept systems will reduce, if not completely

ellmlnate, the learnlng d1ff1cult1es of children, tradition-
'ally attributedpto digferences in aptitude. ) ' ;-

« 'Many‘compensatory educational efforts have been directed
to env1ronmental and soc1al factors beyond the school (Best,v
1974; Kapen21, 1972). Other. approaches have been in the'
naturallstlc tradition, focusing on the self-concept of the

learner ‘(Maslow, 1968) -Thére have also been a\\arlety of .

structured school programs ‘in the forma; tradltlon, ranging

from DISTAR, Dlrect Instructlonal System”for Teachlng Arith- -

metlc and Readlng (Bere1ter & Engelman, 1966) and the Pea=.
) &
body K1t (Dunh &.Horton, 19669 at the pre-school level to

‘ programmed 1nstructlon (Sklnner, 1954), -IPI, lnd1v1dually

Prescribed Instructlon (Glaser, 1968), and CAI, Computer

Assisted Ins uctlon (Atkinson, l968) at the h1gh.school

level. It is in this compensatory approach that the concept
- e

/

v

!
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of maetery learning was introduced by Bloom in 1968, with the
claimwthat under appropriate instructional conditions vir-
.tually all students can learn to a high\Ievellmost of What:
they are assigned to learn. |

Supporters of mastery learn;ng allege that unsuccessful
ahd‘unrewardlng school learning experlences -can be countered
NW1th1n the context of ordinary group-based classroom rnstruc-
tion (Bloom, 1966; Bloch;_1911{..1A1though,there.;re a number

N » . . B
of cohtemporary mastery learning gtrategies, according ta

AR .

7 Bloom (1974) there are four common characterlstlcs. system-

r

atic 1nstructlon, feedback-correctlon, adequate tlme to

ach1:;$/ and a clear‘mastery crlteflon. Furthermore, all be-

.gin with the assumptlon that such steps w111 help all, or

almost all, reach a hlgh level of achievement.

" The %gea of mastery is not new to Amerlcanfeducational
tﬁeory ordpractice,geVen though the specific‘terminology
mastery learning was not'coined unt}ﬂ’1§68'by/eenjamin Bloom.
Earlier examplee of mastery~1earnin§ with specific operation-
al procedures are'found'in the‘Burk Plan of Individualized
instruction (Washburne, 1940), the Winnetka.Plan (Waehburne,
1922); the Morrlson teach—test—reteach schepa (Morrj son,
1926),'and programmed instruction (Sklnner, 1954). However,

t was Bioom’who formuhateﬁ the t1t1e mastery learnlng, a

new and more dynamic slogan for an old idea.

The development of Bloom's mastery learning instruction-.

al'model was related to the idea of compensatory education,

" of w ich Bloom (1965) was an early advocatef» Compensatory

e

je
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education became the wapchword of the ﬂeform movement of the

1960s, in which the plidht of the disadvantaged student,
usually'of a minority gnoup status and poverty-strickén, was
brought to national attention. Some of the most important
Qederal leéislation,pass d during this reform period included

the Civil Rights Act and|the Economic Opportunity Act, both

[

A

of 1964, and the: Elementary .and Secondary Act of 1965..5These )

[\
federal measures had powerful 1mp11cat10ns for all Tevels of

the pub11c school, resultinyg 1n a myr1ad of compensatory pro-

granfts for d1sadvantaged students (Gwynn & Chase, 1969) a

One of the best known compensatory plans was the Head

. 2

' Start Program, created under the Econom1c Opportun1ty Act of

1964. The treatment of the dlsadvantaged child was f1rst

. . . 4a P
brought into focus by this pre-school summer program for <

-

poverty-stricken five and six year'olds. A -brief and inten-

s{ye summer session was designed\to provide children formally
with what the middle class child received as a'matter'of

course. However, most compensatory schemes, whether w1th

| Headi§tart at the elementary leve%/or with Upward Bound at

the secondary level, failed to meet their objectives. ' Ac-
cord1ng to F1nd1ey (1972L compensatory programs .such as Head
Start exempllfy an educational panacea, and it is his thesis

o

that American education suffers most from oversimplified

¢

panaceas to 1nherently d1ff1cult problems.
) ghe abandonment of "compensatory" term1nology to avoid
its conde?natory~undertones was successfully achieved by

Bloom in 1968 when he proposed mastery learning as a more

[
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accéptab}e slogan. Nevertheless, .the central focusbof has-
tery learning did not change from the major objectives of -

compensatory education--how to help all pupiIS'attain'success—

" ful and rewarding school learning experiences. To some of”

e~

those favoring excellence in education, mastery learning only

represents another panacea in the history of Amerigan educa-
. . ‘ R ) X . -

tion which some educators erroneously believe "could lead

education to its promised land" (Ebel, 1972) . - REE

Bloom derived the_theofétical base of mastery léarhing

» .

from Carroll's (1963) conceptual model of school leafning;/‘

In turn, most other contempofapy mastery learning approaches

derive their Strategies‘from the Bloom model. : Whether griQup-\~

based or~indiyiﬁually-badﬁdl,mastery_strateQ?es are built on
the premise that the reasoﬁ;why many children, especially
those from underprivileged backgrounds, do poorly in school

is largely due to the lack of sufficient time and quality of

instruction. Mastery procedures are designed to provide the

learner with the needed time and a higher quality of instruc-

tion through fgedback-correctidn procedures.
The assumption that all children expqsed to mastery
learﬁfhg will benefit to the point of eventually becoming

average, if hot above average, in achievemgg;pignores some
%} . - .

. significant aspects of the nature of differgﬂées in ability{

\/
egqual many now in the top half is an unrealistic expectation

The hope that the many children in the bottom half will .

(Biehler, 1971).0 In any mastery learning ‘scheme, .it appears ’

very difficult to provide extra advantages for the bottom |

. 00023 ,.
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Qroup of students .that will not also affect,the'top group.

L4

. It seems that the same relative amount of opportuhity'whieh '

.

a

.eﬁisted in the first place will be - maintained, regerdléeS of

the’mestery‘Strategy.a,In fact, if mastery g;obedures'provide

a better quaLity.oﬁ ihetruction, it is likely that the higher

e )

aptitude studeﬂt will aiso benefit; thus the entlre dlstrr-

AN
butlon of achlevement will be shifted upward, 1eav1ng the

3

)

same relatlve dlstrlbutlon.
0 ! M 2
Most.mastety learning studies reported in ‘the literature

attribute ihc:easea‘performanqe to mestery stretegies. "How-
ever,’ there are earlier studies using a masterf format, |
withoqt,the label,vwhich show eontradietpgy}fihdings., It is
questionable, based on the large literature dealing ‘with per-
formance and individual differences (Ceokk 1969; Conlon, 1970;
Duchaétel &"Merfill, 19;3), if eﬁy pasterX strategy can' ever
homegenize be}forﬁence. Etenlunder optimum IPI (Glaeef,

1968) and'CAI (Atklnson, 1968) instruction, ‘the .most able

afn

-dstudenﬁs were able to achieve five times as much as the slow-'

est students. These findings indicate that;the less able

students or the bottoR half, achieve less than the

L]
o -

hlgher aptitude students. ' -

Thé present state of mastery research indicates that 1t

a

has not systematically examined the various variables implic-

i

"it\in any learning arrangement. Variables of the original

i Carr 11 model as iadhtified by Rice (1973) require systematic

examination to establish evidence to confirm mastery learning
allegations. Generally, proponents of: mastery learning have b

:  ooo2a .




* "y a.mastery approach, the ,procedures are not ufficiently“de-

. -,

" is based upon crude comparisons of mastery w1th non-mastery\ o

N . T . .
treatment variables. . : ) x> i .

- ’ ! . ‘ ” 11

adopted a polem1ca1 approach rather . than a research approach :
The tone of the two books edited. by Block (1972 1974), a

majore proponent ‘of mastery fearnlng, is characterlzed by ad-
X . Van . \ . P J *

vocacy more than af experimental attitude. The stud;es_gre 3

dlso single studies with no replicatiOn; so-that the fiﬁdings

are based on'a series &f discrete gtudiesurather than a sys-_

-,

- . Lol . . . F A .
tematlc body of knowlifge. Much of the maStery learning re-

N = .
search\a\’;éported byeKim (1970, 1971) and Block 1972, 1974)n

9 -

procedures. Whlle such stud1es polnt'to?the superlorlty of
. 7 .-

scribed in most cases to permit-clear identification of the

~

4

One of the leasg considered variables‘in mastery has :
\ . . B . . . .
been-aptitude, the/attribute'most central to the discuss}on

of mastery learning and its relatlon to achievement by lower ¢

Led

ability Students. If mastery learnfing 1s to functlon as a
correétive or compensatory mechanlsm for lower aptitude stu-

. o . - 3 N / ) o )
dents, it is essential that the/mastery procedures utilized

not merely raise mean performance. of a-class, but specifi-

cally raise the. performance of lower aptitude students. ’ ’ .

Furthermore, 1t is necessary to know what criterion level

fac111tates ach1evement of lower apt1tude tudents. A high .

"N

‘level of mastery, €.gy;s 90%, might not be as e@fectlve as a

.

lower level, e.g., ;0%,*1f it discourages pupil participa-

tion. Presently there is no evidence to indicate the optimal:

[y

procedural elements of presentation and correction by subject,A

v
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. age, or aptltude. Consequently, it‘was;decided to‘eﬁamine RN

the aptltude of students from the standpolnt of dlfferential

crlterlon levels and the 1nteract;on effect of these tﬁb 1nﬂ

LN

,° 7, dependent Varlables upon studente;chlevement, zetentlon, and Lot

attltude. The objectlves | and research hypothesls of thls

.. study arg specified below.

T ‘ Objectives and Research - ()
s Hypotheses o ./
. . * - . . A .
‘This study had several objectiﬁes. The first major -

objective was to ascertain if different'criterion ieVelsr’

/perform at a hlgher level as measured by ' n

helped chlldren
the number of responses on an ach1e§ement test. Thd second
+_ major obJectlve was goj;scertaln the relatlon of vocabulary
ievel to treatment criterlon. These major purposes con-

+ tributed to the selected objectlves ﬁ? stated beloY S B

“ 1., "To test the effect of 90,? dgland 70% criterion *
s levels on: : ;

a. student achfe;ement,
b. retentlon, and ) \
S attltude. )

2y To test the effect of vocabulary on:

a. student athevement,
. b. retention, and .
| X c. attitude.

o . ‘ .

3. To test.the interaction of vocabulary and
treatment on: . .
Voot ~ 9
. O - 4
a. . student achievement,

- b.. retention, and ’
T, c. attitude..

5
.




" lary test (S

'65%--on various cognitive and affect1ve variables. He found

in}erest in the subject -and achievement (See "Revfew,of'

There were two 1ndependent and thr%e dependent varia=

i) S °
Ll . :

‘bles in thls study ! The two 1ndependent Varrables‘were cri-

terionjlevel.and‘aptltude.v For purposes of this study, ghese ,
\ : e y . \ e

* two terms are def1ned as follows:. criterion level is a pre~

N ' -

'determlned percentage of correct-responses ;equlred for

fmaster aptltude refers to an. ach1evement score on a vocabu- .

. -

i"Def1n1tlon of Terms," p. 18). T

i’ L
¢

-“mastery" would ‘seem to 1mply a: perfect per-

}

’lformance 1gvél of 100% or a hlgh per formance level of gS%

Ev1dence 1nd1cates that eVen a select college populatlon re- °
[ )
sents the requlrements of perfect mastery in a learning v

sequence (Sherman, 1967; Healey & Stephenson, lé#g) Block
..
(1970), however, is the only 1nvestlgator who has examxned

a

the affect. of d1fferent cr1terlon levels--95,.85 75, and 4
7/
that.thejhighest’level of 95% facilitated achievement but
\ - . . R \ . >
that the 85% level contributed to a better mix of sustained.
Literature, " p. 65). Block was not concerned with the prob-

lem of theflow aptitﬁde student, a-major focus of thiscstudy,‘

!

.and did not use an aptitude measure as a concomltant variable..*

“

. Jdhe 1nvestlgator therefore selected the 90 80, and 70%

levels for this study on the basis of experlence and refer-'

- ence to~other studles. It was known beforéhand that the

sample 1n this study would consist of a large number~of low

performanc1ng students, as- measured by a vocabulary score.

s S
Experlence as a teacher w1th low aptitude students su%gested

00027
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that the investlgator not select a criterion level so high
.that 1t would adveisely affect motivation and depress 1nter-
est in the study. A high criterion level of 90%, slightly
 below thewﬁighestﬂused by Block, seemed to be a good inter-
mediate level in-terms of his findings as well as conformlng
to the common criterion used in below-collece level studies
ofgmastery learning. Even though at firstvglance’higher
- levels might appear to be appropriate, the 1nvestlgator con-
cluded.that the .90, 80, and 70% levels were reasonable levels'
for the‘objectives of this study. Crlterlon level, the treat-
ment varlable of ‘the study, was utilized to determlne the
extent, 1f any, to which differential performance levels fa-J'
c111tated achlevement, in partlcular-for,low apt;tude‘stu~N$
dents:‘, o o . '
fhe secon& independent variable, aptitude, was'considered
a crltlcal varlable of thls study.. Mastery learnlng propo-
nents clalm that the malntenance of a hlgh cr1terxon level
ou formative exercises ‘help lower ability students to over-
come learning difficulties,_customarily attributeq to 8ow
. aptitude, and to attainrhigh-leveIS-of achievement on summa-
7 tive posttests. While studies comparing mastery with non-
mastery procedures reﬁort an increaseo number of students.
| achieving'to higher performance‘levels, there is a lack of
4 ev1dence to substantlate ‘the claim of mastery- learning that

mastery procedures overcome achievement deflclencles related

to low aptitude (See "ﬁév1ew of the therature," PP. 53-58).

N e
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The three dependent variables were. achievement, reten-
tion, and attitude. Achieveme\tp the first cognitive criter-
ion, is most frequently used by Schpols to measure learning

(Ebel, 1972). Data on achievement reported by Collins (19790),

\

Kim (1970), Block: (1971), and Kersh (1971) point to an in-

creased percentage of students attainingﬂhigh summatiye
achievement levels wnen requiredfiz maintain selected‘per-
formance levels thrcughout highly sequential mathematical'
content; While these'studies.suggest a strong relatiqnship
betveen the maintenance of\a prescribed criterion level dur-
ing sequential learning\aﬁd final achievement, only Block
(1971) has” investigated which‘performance levels naximize
achievement for eighth ggaders studyingvmatrig;algebra. This

S 9
researcher thought it important to ascertain in certain per-

formance levels facilitated learning for lower-aptitude

. students studyiné social studies, a less structuxed content

@

area than mathematics.

fhe second cognitive criterion, retention, is defined
by Brownell (1948) as the maintenance of skills or knowledge
with no practice aftervthe‘learning's completiqn: Block .
(1970), Kersh (lQZL), and Rcmberg: Shepler, and King (lQZD)
recorted a significant relationship between’ the attainment of

. o _ \ N
certain performance levels and retention. These studies sug-,

3

gest that requiring learners to achieve to performance levels

‘they might otherw1se not attain will have a positive affect-

on retention. Also, Block's findings indicate that particu=
‘ -

lar levels may maximize retention. It was decided to examine
1
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the relat;cnchip between the malntenance of certain criterion

~levels end retention, as well as the 1nteractlon effect of

those two variablee on students of varylng aptltu&es, eg-
pe01ally those of lower ability..

It 1s conceded in the’ llterature that there is a rela-
tion between treatment and attitude (Sherman, 1967; Sheppard
& McDeimot,ol970)._ It suggests that the attainment of a high
criterion level is related to a feeYing of the student that |
he is achieving more adequately.(Feather,‘1966)‘ For example,
if a learner is requlre& and ‘assigted. to maLntaln a crlterlon.
level throughoél hlS learnlng that he mmght not attaln given
his prevlous learnlng predlsp051tlons, a poeltlve change
toward learning mlght result from the fact-thet'he 1e¥rned
much better than expected. However,” the effect of strinéent
E@rformance levels on intermeaiate grade students'cf lower
cability-is still-unknéwn;’ Therefore, an investigation of at-
titude was undertakenﬁto determlne the relation of differen=
tial crlterlon levels to attltude toward the treatment.

Unit completion time was a fourth dependent variable
originally considered by the iﬁvestigator, as indicated'din
the request to the El1 Paso Public Schocls,~AQpendix Gy Only

a few of the children in"the pilot phase of the study failed

“to complete the unit within the allotted time, giving the

investigator the impression that the 15-day time peridd was
adequate for the mastery procedﬁfes, described invChapter III.
HoWever, during the experimental study, more children than

had been predicted failed to compléte the unit, especially

00030
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'tuﬁ;ty to utilize as much time as\needed to achieve thé cri-

~ notes that a fixed instructional period automatically'pre=' .

_ 17
in the low aptitude group where the mean lesson completion

rate for almost one-third of the students was only, 23 of the

44 unit legsons. Although self-xéport data on unit comple-

tion time had been collected, the fact that many studénts

)
falled to flnlsh all the lesson@ made @th data meaningless.

Unit completlon tlme was therefore dropped as a dependent d

varlable in the study. Maetery procedures requlre\that tlne

<

be open ended, so that lower aptltude‘students have an oppor-

¥

terion level ‘set for mastery. Therefore, the investigator

w«

cludes the operation of mastery‘procedhres for all studénts:}

_ From the objectives of the study, the following research

~

hypothesee follow:

1. There is a significant difference (p < .05)
by criterion level--90%, 80%, and 70%--on

- a. achievement, as measured by a geography
’ posttest,
b. retention, as measured by a delayed
) posttest, and e
c. attitude toward the unit, as measured
by the Attitude Toward Any Subject
scale (Remmers, Short A Form).

2. There is a significant difference (p < .05) by
aptitude level, as measured by the vocabulary
sub-test of the Iowa Tests of Basic Skills, Form”’
6, Level 13, on

//a. achievement,
. retention, and
c. attitude.

© . 3. There is a significant difference (p < .05) in
the interaction of treatment ¢riterion level
and vocabulary on

- 00031 o
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, : a. achievenment, N . ) :
e b. retention, and | ..
. c. attitude. ° : : N c -

The - next section défin§§ terms as used in this study.

. R . N . . \
‘ Most of the terms follow stipulative definitions; operational

o

. charactérisgics are enlarged upon in Chapter III ProcéduFes. 4
) @ Fa ’ ! . . ’ . . .
‘ Definition of Terms T .\ '

q N . e
. . ’ s . . d [ .
i The following definitions indicate‘how the terms were !

-

 o—s

. v

M o
[ . R .

» used in this study. ) y . v
. : . '}

vMa§per§'T@arnin§i Thelopéfational claracteristicd of 3
mastery treatments vary}since‘each iqyeé%igatorpsgipﬁlates :
his oﬁn procedures."ﬁgwevef, maétefy_lea:ning iﬁfgeneral‘d§~ =
scribes a teach1test:reéeéch strgtegy’with'p'feedback-éofréé-"

- tive component to help students overcome learnirg probiems , N

-

' and achieve mastery. In this study mastery procedures in-.
cludéd'diagnosis, correction, and restudy of content if cri-

L : , .
terion were riot attained. Upon completion of the review

c pfocedure, all students procéeded.to the next unit lesson
whether or not the criterion level had been reached. The ~ L=
specificvoperational'procedures are discussed in Chapter III.

Criterion Level. The criterion level is a predeterminea

performance standaid which represents a proportion of right

7feSponses on eadh.lesson and review test. Three criterion
levels were used, the 90%, .80%, and 70% levels. , .

Aptitude. ’Aptitude represents a score on the word mean-

iﬁg section of the Iowa Tests of Basic Skills: Form 6, Level

- . ) )
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tion toward the=treatment as measured by an_Attltude‘Toward

14 ' ‘-H . ’ 3
] . : . . - . 19 -
] . . .
,,/ ’ s . . -

%

13 (Llndqulst & Hleronymus, l97l3 used to determlne a high,

middle, or low vocabulary group for purposes of blocking ?h
< (

vocabulary as’a concomltant varlable.

®

~ Vocabulary Level. Vocabulary 1evel refers to a hagh,

° = ’

mlddle, or low group .to whlch students tvexre . aSSlgned for pur-

poses of statlstlcal analy51s on the ba is of the word mean—'

ing sectlon of the Iowa Tests of Bas1c ékills- Form 6 Level

13 (Lindquist & Hleronymus, 1971).

‘Achievement. Achlevement .is the score made on thke unlt

test for Population Growth in Mexico and the Unlted States

admlnlstered.as a posttest'upon completlon of 1nstructlon.
Retentlon. Retentlon is the score made on the same form

of the unit test admlnlstered as a delayed posttest three

i ?

weeks after 1nstructlon.

Attltude. Attltude 1s a negatlve or" pos1t1ve dlsp7s1-

* e

,Any Subject scale, Remmers, Short A Form (Silance & Remmers,

1934) .

&

Chapter II, the Review of the Literature, discusses the
» - '\

antecedents of mastery learning; Two major‘mastery ap-

proaches, from which most contemporary strategies are de-

rived, are explained in the second part of the review. The

third part examines mastery learning research. The last

]

section describes the origins of the present study .

"
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- . REVIEW OF THE LITERATURE T

This ehapter is divided EAta four parts. ‘Figst, the an~
tecedents of mastery 1earning are dlscussed brlefly 51nge a
~ mastery approach to educatlon is not a new idea 1n;Amer1can
educatmon.'mThe second part’explarns.tWO major mastery.learné
ingtapprbaches, the(Bloem, or class Qace@,(straregfhand the
-Keller, or ipdividual’ﬁaced, strategy;' The bulk-ofwreéorredb |
"mastery research hasfempieyed‘oﬁe of tﬁese two approaches.. :

£

.The thlrd part rev1ews preV1ous mastery research. The fiﬁal.'*
. part descrlbes how thlS study orlginated from an earller mas=-
tery study by Block (1970) ‘who examined dlfferential crlterJ

ion levels. ‘ v
' ’ ) .

. The History of MasteEY'{”'
. | Learning ' | ) :
- Recent precursers of ﬁastery learning include Bﬁrk's
_plan of individualizea&instruction, Washburne's'Winnetka A -
Plan, Mdrrison‘s teach-test-reteach paradigm, proérammed in-
-struction, and Carroll's Moaei of School Learning. IIE wa

not until 1968, however, that Bloom formally introduced the

P I

terminelogy‘"mastery learning."

20
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Frederic Burk of’the San Fréncisbo Stare ﬁormal School
1ﬁtrodueed the Burk Plan of 1nd1v1duallzed instruction in
the early 19005. His teachlng plan was an attack agalnst the
tradltlonal style whmch he compared to the mllltary system
and termed "Lock-step-Schoollng" (Washburne, }940). As to

the.effectlvenéss of the Burk Plan, Washburneistaﬁed (1940,

" p. 251):,

* Schools that have tried Burk's plan intel-

» 1lgently have found that it worked, that it
saved time, that it reduced retardation, that
it made school life happier and more efficient
for teacher and pupils, that it actually made 2
p0551b1e the wide ‘range of individual differ-
ence in readlness among chlldren in a given
class. L

In the early 1920s Carleton Washburne and his asso-
ciates introduced the Winnetka Plan, one of the flrst com~-.
prehen51ve efforts made to individualize classroom 1nstruc-

tion  (Kersh, 1965). Washburne credited Burk for providing:

. . : \ .
the basis of the Winnetka Plan. Under/this'plan units of

achievement repleced traditional time units with promotions

being based on indiéidualaachievement rather than time.
Failure, grade repetition, and grade skipping were elimi-
nated as a child proceeded to master. units of achievement,
called goals, at his own pace. Each gqal had to be mastered
by each pupil before proceeding to the next (Washburne,
1922). o

The features of the Winnetka Plan of individual work

consisted of three basic 7teps. The first step called for
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the establishment‘of definite‘goals'of subject matter units.
Second; there was the preparation of~tests\mhich completely
covered each subject matter unit and dia;nosed the difficul?%

"ties of individual children. Third, self—correctiVe practice
materlals enabled children to both prepare for these tests
and make up the deficiencies shown by the tests. )

Durlng the 19208 Henry C. Morrlson (1926) developed
another precursor of mastery learn1ng at the Un1vers1ty of
Chlcago saLaboratory_School, Morrison's "mastery formula"
consisted of‘the following steps under a group—based, rather
than individualized, method of instruction: 'pre—testﬁ teach,
test the result, adapt procedure,'and teach and test again to

<

. the point of mastery. ’ .
f\’The pre-test procedure served two important purposes:
First,lit oriented the teacher and gave him ground for an in-

. telligent approach to the partlcular problem before h1m, and,
’second, it tended to establish in the pupil's mind‘a connec-
tlon between prospective learn1ng and present attainment.

In_a few cases pupils were excused from studying the unlt for

3

already having mastered the content material.

‘The testing aspect,of'the’procedure also had two pur- °
poses. First, it provided information as to whether or not
-the child should proceed ‘to the next unit. Second,'it:helpedd
the teacher declde_in which manner to modify the teaching
procedure if the test disclosed that mastery had not.been

achieved:. 'Reteaching took placelas many times as a teacher

judged necessary to bring most, if not ‘all, students to
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mastery level. Pupils unable to respond to the routine in-
- - : ) _
struction of the class group as a whole received special

'

‘study and treatment. ‘_f " \
\ , .

=!Si§ The Burk, Winnetka, and Morrison plans shared flve maJor
£

~

* @‘ )
ures. One, mastery was defined in terms \F specific edu-

cational objectives wh;ch.each pupil was expected to attain,'
TWo, course work was o}éanized iﬁEB a sequance of leanning_ .
units. Each unit contained specifia unit onjectivas and a f,
collection'of learning material to teach those objectiveé.
.Thrée, students were required to maaﬁer'each unif‘before pro-~
ceeding to theenext;_ Four, a feedback—correctlve‘gomponent
prov1ded teachers and sthents w1th dzagnostlc 1nformat10n
regarding the adequacy ‘of a student's learning. Dladnostlc
tests indicated eithéf'unit.masterzgor material still to be.
mastered. Students'faiiing‘to achieve unit mastery were pro-
-, vided with supplementary material. Finally, each plan
trea%ed.nime as a dependeﬂt.vaniabie.‘ Undar the Burk and
Winnetka plans, student learning was inaividnaliy-paced;_éach
pupil was allowed all the time he needed to master a unit.
The Morrisan method allowed each student the learning time
his ﬁeacher reqnired ta bring all,;or almost all, stndeﬂts to
unit.mastefy undek group-paced insafuction. o ‘
Washburne (1940) gave the following reasons as to why
spch masteny,instructionai plans failed to épread more widely
by 1940: ' )
1) a’lack of adequate tests and‘texts_forhindi;

o

. vidual work,
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2) a shift in emphasis from subject mdtter to L
\ child—centered 1earniqg,—and ' -
'3)5'tgeideveiopment of "compromise ;1ans"'of | . )
| ability grouping“and group projects in which .
each child participated according to his oWnQ . »i w 
ability. = - | o
Programmed 5nstruction was the next'major‘antecedent of
mastery learning procedures. Pressy (1926) is usually con- e
51dered the first person. to make a systematic effort to
automate classroom 1nstruction. What Pressy, heralded in 1930
- as ‘the “coming industrial rev°1ution in ?ducation" failed to
materializs, however, and 1t was not until the 1950s that
Skinner's application_of reinforcementﬁtheory to,programmed
nstruction'brought about a revivai of interest'in programmed
learning (Keiler, 1968}.; The basis for~programmed'instruc-
tion is also a component in mastery 1earning; Programmed
1earning begins with the-iiea that the learning of any com="
plex behavior dé%ends upon the iearning of a sequence of less-
complex component behaviors (Skinner, 1954). -fhéoretically,.
a student can masterbany compiex behavior so long as it is

t

. broken down into a chain of component behaviors. If a,stu-

‘deot can master each 1ink,,itmis then possible for him to
-iearn even the most. complex skills. . \
Operationally{ programmed instruction involVes the se-
quential presentation of material and a response requirement
for each stage. . Subject matter is broken down into steps s

called "frames" which require some overt response. Immediate
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feedback to the Student indicates mastery or nonémastéry of

- the behavior or frame presented. An incorrect response is

reoﬁ.response_brings a reinforcing positive confirmation be-
fore proceeding to the next frame. |

IncreaSing interest in programmed instruction led toi

'large-scaie field-tepting of programmed instrdotion ih var-
ious types of schools roughout the country. Among the ”
first school systems to_investigate programmedrinStruction in

large?scale‘terms were the Roanoke city sohools 'of Virginia

| 1962; Reed, 1962), and the Rural schools of Utah as part of

. - the Western States small School. Project (Ford & Walker, 1961).
: £
The initial enthusiasm for programmed instruction in the

’5// . 19505 was followed by disappointment in many c1rc1es as some
/o . o
of the' limitations of a prlmarlly technological approach to

educatlon became evidentx < F® rs%oof a11 many publlshers
@. 2% ‘s 0"

~

hurriedly produced ineffective wrltten materlals in an at-

tempt to beat their competitors. Secondly,- thé cost of more

elaborate machines was so greaf that school systems were un-
able ro buy them without someAtype of subsidy. Most govern-
ment and foundation grants were reserved for'piloo studies
(Biehler, 1971). f _ N

| Despite the noted limitations asSOciated{wifh programmed

‘instruction, it has been used successfully witheta variety of

’

' the’ average, and the gifted (Schramm, 1964; Stolurow, 1962).

]

. oo : ~

(Rushton, 1963),'the Denver Public Schools of Colorado‘(Jones,

, immediately corrﬁbted before misunderstanding resnlts. A'cor-

‘ ' ‘

students fromrpre—kindergarten.upward and with the retarded,)‘

/
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- - Block (1971)_noted»in a reéview of mastery‘learning history
" that programmed ifstruction provided an especially valuable
tool for those. students who required smali learning steps;
drill, and frequent reinforcement; however, programmed in- .
‘struction onlyiprovfded a useful mastery learning model in | [%¢=d’

~situations not'constrained by fixed classrodm groupings. *In

heffect, p;ogrammed 1nstructlon operatlonally provides the

o basis for an ind1v1dual based approabh to mastery learnlng,

b

as"” demonstrated in large scale studles (Atklnson, 1968-
.Glaser, 1968) and in soc1al science subjects (Thomas, 1967;
Fishburne, 1971). Overall: programmed instruction has had.

limited jacceptance in comparison with regular'texts and non-

‘print materials. -There has also been 11m1ted acceptance of
pProgrammed 1nstructlon bg school adm1n1strators and teachers.

h'-\ " It was John B..Carroll' "Model of School Learning" of

] 1963 that served as the basis for the more useful mastery

models to emerge in the late 1960s (Bloom, 1968 Kellef\

1968). Even though Carroll did not 1dent1fy himself w1th the

J . b .
mastery movement until 1971, his proposed "Model of School . : \\
v Learning" in 1963 consisted of a conceptual paradigm-outlin-
@ . o
ing the major factors influencing student suctess in schOolﬁ

[

learning. Since this model has become to be theoretically
: ‘ iderftified with the mastery learnlng movement, it is impor-

tant to describe the nature of ‘the model. _ i

~

According to Carroll, the degree of learning is a

function of five interrelated factors. The full Carroll
a

- model is:




@

W . - . A : °

- ﬁDegree of _. Time Spent (1. Time AlloWed 2. Perseverance)'
‘1nearn1ng Tlme Needed (3 Aptitude 4. Quality of In-

i struction 5. Ability to Under-
' stand Instructlon) .

LI

The carroll Model of School Learnlng places an emphasls

£
P

’_upon tlme as dlmensions of school learnlng Flrst,;there is

4ﬁthe amount of tlme a. student actually spends in 1nstructlon.
'iTh1s is usually a comblnatlon,of the two factors-ftlme al-

' lowed and the amount of. time the stude%t'is actively involved

R

in learqing..'Second, there‘is the time(actUally peeded.
.,‘ Time ﬁeeded,is affected by tlie aptituae a student brings to
ifthe ;earning task, the quality cfathe instruction, and the
L_ifs£u69nt's ability to understanﬁ instruction.A>Aptitude is "an
" index of nct.only the levellté-which.a.pupil will learn in a..

N A 1 ) ) .- »
' _given time, but also the amount of time needed to learn to a

given ;evelbundet optimal iearniné conditions. anlity—pf
instructien is defined in terms ef the éegree to which{tge
presentation, explanation,anécmdering ef.the learning task's
elements approaches the optiﬁum for each individual learner.
Ability to uhderstand instruction represents the student's
ability to éenerally'profit from the—inStruction ard is |

closely related to_generai intelligence. Carroll proposes -

that the quality of the student's instruction and his ability

to understand it interact to extend the time'needed. for task

masteryvbeyong"that normally required by aptitude‘fof the

task. 1If qualitf’of'instructiqn and ability to understand

it is high, then little or no additional learning time is re-

quired to master a learning task. However, if they are both

- . A

- o000 Co-
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16w, then much more additional time is required for task com- |

pletion. The Carroll model is'especially_pertinent to cop{
ceptualizations of mastery learning because it*tﬁeoreticélly
vemphasizeé the neéd for additional tihe for lowef aptitude :
« students. But when a astefy procedure, whether for deficien-
cy of operational pxocldu%es.or defect ip student persever-
ance, faiis to intolve the student in more time in -learning,
the mastery procedure cannot work as a remedial and correc-
tive strategy because the necessary component of additiondl
student tlme 1nput is. absont. . A

A major cr1t1c1sm of ‘the Carroll model is that it 1s

presented as an equatlon when, in fact; there is no complete

network of equations connecting the various components of the

S

model. Major measurement problems are associated with the
model of schoolvlearning; for example, .perseverance is per-
haps the most difficult component of all to measure or. to |
predict. 1In fact, Cérroll shifted his omphasis from the
measufemént of perseverance to its enhoncement through teach--
er praise.and reward. Equally difficult to measure is the
quality of instruction. With respect to teacher ability. to \\
mandoe igstruction,, which acoording to Carroll is synonymous
with quality of instruction, there has been no systematic in-
vestigation of the relationship of teacher characteristics,

to pupil mastety. There has also been no éystematic study of
material variables. " Another diffioult measurement task is

related to the true amount of time that a pupil needs to

learn because this is.a variable that cannot gs observed

0042
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N directly since it assumes that a student is well m@tlvated to
gpend all of the necessary timé necded to learn and that in=
Structlon is optimal. Despite the maj@r measurement problem”
associated with Carroll's model of school learnlng and its

] tautologlgél-premlse,,thls,pqdel has been the basis of con-
tempo;ary mastery strategieg. - { ‘ .

It was in 1968 that the construct of magtery learnlng
was formally introduced by Benjamln Bloom in a seminal ar-
ticle "Learnlng for Mastery," adapted for-the 1971 Block
edition as "Mastery Learning." Bloom éxplicitly placed his
rationale for mastery learning on the five factors of Car-
roll's "Model of School Learning," previously dlscussed.
However, Bloom also acknowleﬂges the eclectlc sources of the;
1dea in the work of a number of wrlters, 1nc1ud1ng Morrlson
S and Skinner, prev1ously hlscussed Bloom goes much farther
than previous authors and suggests that remedial strategles,
hereafter referred to as mastery learnlng,'are potentially so
po@erfﬁl that "nfnety=five‘per cent bf the.students o o o
_ can learn 'a subject to a h%gh_level of mastery (for example,
an A grade) if given sufficient léarning time and’appropriate
types~af\help" (In Block, 1971, p% 51). 1In this respect, -
Bloom deprec1ates the 1mportance of aptltude, as- trad1t10na1=
ly interpreted, and Places himself in the school of the o,
"environmentalists, " citing his own work (Bioém, 1964) and
that of Hunt (1961) as optimistic grounds for believing that
manipulation of the conditions of learning are more important
than aptitude. He twistg the studies of Atkinson (1968) and

o ET D
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Glaser (1968) dealing with iﬁdividual programmed instruction

as evidence that most students can attain a-given criterion

of achievement. WhatJég deemphasizes is the faet that, in

theltime given, highest aptitﬁdé gstudents learned five times
faster than thefl@west aptitude sﬁudenté. Nevertheless, he
recognizes that a basie pr@blem‘@f rmastery learning is to
find wéys to reduce the learning time of lower aptitude stu-
dents so that . the task &ill not be-éxcegsivqu‘}ong.. He also
makes an‘admaniti@n'that is worth quoting: "It is unliﬁely
that mgstery can be attained in a given'term by students whé
have had a long history of learning difficulties in such sub-
jec&\ (In Block, p. 55). Implicit in this statement, taken

. in the context of Bl©om S general appr@ach to compensatory
‘educatlon, is the idea that mastery prccedures must begin
early in the life @f the child and be sustained over a long
pe;iod of.learﬁingz Short~term intervention, the kind usﬁally
invoived in nastefy learning experiments, migﬁ% 3}ingﬂabout
experlmentally significant results which might be regarded as
purely fortultous in the c¢ontext of general learnlng.

Bloom expllcltly recognlzed that there were a numbe§>of
mastery alternatiyes; however, he desgribed in some detail
the procedurés of mastéry learning supplementing regular
group instruction. féonsequéntly, the kerminélogy "Bloom mas- .
tery strategy" has become identified with group paced mastery;
.an individual paced étrateqy has been paftibularly identified
with Keller; and have,becoﬁe-known as "Keller strategies."

These tw6hﬁastery strategies are described in fhe next

1
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section. This review of the hicteric antecedents of mastery
i@aﬁﬁimg indicate that there were mastery models used before
-the teorm was introduced. In fact, thetwhale‘Canep% of mas:}
tery is conecisely summed“up iﬁ the model 6? M@rri@@ﬁ,twhich

2

45 to “test, reteach, and test agaimn.”®

Bloom and Kelley Magtery

Learning Strategies

©

i .
Two major models of mastery learning are Bloom's "Learn-

ing for Mastery" model and Keller'sa"Persdnalized System of
Ingtruction.” One or the other of theseagerve asg a basis,

for mbst contemporary mastery strategies.

‘ Bloom's mastery learning model iz predicated upén the

" agsumption that up to 95% of students can learn much of what
they are taught to the same high levels customarily reached
by the best students. The problem is'fo be able to define
what is meant by mastery of a subject and then to be able to
provide each student .with the time and quality of instruction
ngeded to demonstrate this mastery. Bloom's mastery strategy
is primarily.designed for use in a group-baged instructional
situation where the time allowed for learning is relatively
fixed, although‘thé basic ideas are equally applicable in an
’individual~based instructional situation.

The first step in Bloom's mastery strategy entails the

formulation of an entire set of cbgnitive objectives that all

students will be required to achieve to a prescribed level

by the course's endlggA course is then broken down into a

00045
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'séquenée of smaller léafning units, each typically covering i
’the‘gbjectives contained in about two weeks' instruction.
* The material in,éne unit builds directly up@n_thé material in
'the'previQus un{ts; A sequence of léarhing tasks are con-
Structé& for each unit to Sefve’as a blueprint on}how each
unit might be taught for ﬁastery;
Once the learning tasks for each unitvhave bgen de~
scribed, a brief, ungraded, and student-scored hiagnostic— . :
progress test called a formative evaluation is constructed
for each segment or'uﬁit (Bloom, Hastings, & Madaus, 1971).°
&he formative evaluation, given at thé end of each unit, in-
dicates which of tge 6bjectives within the unit a étudent?
hés fai&ed to grasp. Finally, thg teacher prepares a set of
' 'alternativealearning mater;als or instructional correctives .
keyed to the formative tegts. These éorx:ecm téach\ the
uniﬁ objectives, but they‘do go in ways different from the

R teacher's group-based presentation. Léa;hiﬁg corrective pro-

cedures include small group study sessions, tutorial assis-
tance, review of the original'instructional materials or
alternative textbooks, workbooks, programméd materials, audio-

. 1 o, .
visual materials, or other materials.

| * The Bloom stfategy calls for the teaching of the'first

-

unit of the mastery sequence under a normal group-based in-

structional. situation. Upon completion of the first unit, a
formative evaluation is administered as a checking device to

see how each student is achieving unit goals. Those who do
\d
not achieve as desired are referred to instructional

“¥
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correctives in order to attain the unmastered objéctives. A
student may complete his learning on his own time or else be

| provided with class time for review befOre_group instruction
reéumgs on the next unit of i;stfuétion. |

‘The cycle of groﬁp~based instruction, formative testing,
and prescriptidn-correctiye procédures for ;achilearner'on
each unit is follghed until all inétrﬁctioﬁal units have been
compléted. The course final examination, called a summative
evaluétion, is adminisgered at the conclusion of instruction.
The summagive test measures achievement with respect to over-
ali course objectives. B

§loqm defines mas;efy operatioﬂ%lly as perférmance at
or above a particular level (usualLy 86§ to 96%.cofrect) on
- the final examination. The studeﬁ%'s score on the summative
eva{uétion determines_the final gr;de. Regardless of the
number? any student who performs at or above the stipuléted
mastery level earns ah'A grade. Lower grades are given to
those performing below mastery. However, Bloom alleges that
only a handful af students should obtain a B or C if the
Bldbm—stra?egy‘has been»fqllowed by the instructional leader.

Keller's (1968) "Personalized System of Instruction”
approach to mastery learning is a second major mastery model.
The Personalized System of Instruction (PSI) is esséntiall&
programmed ins;ruction whereby the frames are‘substantially\ﬁ
enlarged and a personal-social aspect is introduced.

An instructor begins the PSI procedure by predefining

the cognitive course objectives. These objectives are then

Q0047
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subdivided into a number of learning units requiring about

one week of work to master. 'Procedures whéreby a student é_.7

1~ *

masters each unit’typicélly include a list’ of thé objectives,
a suggested set of study procedures‘based heavily on textbooks
or other materials, a set of study questions, and a set of
test items over the unit's objecéives:'
| A student prdceéds through.thevﬁnitskat his own paée.
After each uniE is completed, a student is administered a -
unit examination by a éroétor $r~a'teacher. VThe examination,_
upon compleﬁion,.is corrééted immediately by a proctor or
teacher. Perfect’perfofﬁanée means thét a student proceeds
to the next unit. Thevtest,‘review, retest cycle ié con-
tihﬁed,until a student is able‘to demonstrate perfect per-
formance 69 a unit. | | .
| Mastery is Operationaliy defined by Keller,és pé}fect
performance on a particulaf numbef of uhits by a certain
point in time. Grades are uSually determined by the number
of units completed by a particular point in time. |
The two major approaches descfibed above commonly seek
- to help all, or almost all, pupils attain a high level in
+their learning. 'Both,s;ratégies reqﬁire prespecification of
coénitive objeCtiQes which each student will be expected to
achieve to soméﬁhigh level. Both require that a course be
broken‘into a sequence of smaller learning units. The first
part of a unit is an instructional component, and the second

part consists of a feedback-correction feature. .The pufpose

of this latfer feature is to mpnitor the effectiveness of

S~
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theiofiginal instruction of each student and provide appro- o~

priaté{carrective actions. Trinally, grades are determined

solely on the basis.pf a pupil's absolute pefformance rather
than on his relative performance. This grading procedure
does not differ from traditional critericn—refeienced-teSting

S

procedures for classroom instruction. It is the feedback pro-

.cedure of ﬁhe mastery methog which allegedly produces higher .

a {3
achievement results than traditional classroom teaching

a

‘methodso

Keller procedures, which rely'oﬁ more pupil initiative
' \
and responsibility, are assumed to be more appropriate for
the college level while Bloon procedures, which involve more
learners. Because Keller mastery grades are cumulative unit
rather than end-of-course grades, there is a built in tend-

ency'for Keller mastery grades to exceed non-mastery compari-

sons. The next section will briefly summarize mastery

research pertinent to elementary instruction.

*

Mastery pearning-Research

This review of ﬁaétery‘learning researcE is classified
on the basis of five variables--achievement, retention, at-
titﬁde, time; and aptitude. Mastery resegich related ﬁo the
social studiesAis also.diSCussed. The purpose of the classi- a
fication is toidemonétrate the trends of previous mastery

reseatch and the almost complete absence of studies that

examine the various mastery variables implicit in any

00049
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A ,learning system,respeciaily the relationship of‘aptitude to
' achievement under [differential criterion levels. )
.f & . In revmeWing the literature, the investigator has identi-
,fied 51 studies of mastery 1earning.r Of these studies, 35
R were at the college 1evel, -and generally were rough compari-
- sons of mastery versus non—mastery treatments (these studies
» are listed alphabetically in Appendix G). It is-inappro-m
priate to éeneralizeﬂfrom mastery;treatméhts at college
1eVel to mastery treatment at grade school level because'of
- age and aptitude selection factors. This review of the mas-
tery literature, therefore, Wiil be restricted to mastery

‘learning studies below college level, except where variables

of‘particular interest to this study,iin addition to achieve-

)

/f : ment, have been investigated,\i.e., retention, attitude, time

‘ sﬁentvin mastery, and aptitude.

Achievement

Fourteen studies reporting achievement for mastery and
' : : s -

non-mastery strategies are summarized in Table 2.1. Thir-

teen of the studies were at the upper elementary or junior
. .

high levels; only one was at a primary level. Eleven of the

studies were in one subject; three--two by Kim and one by

»  Lee--were in more than one subjecz.'-Nine studies were in

aritametic or mathematics; two in English, three in sciencg,

one in foreign language, and four in social_ science. The

four social science mastery studies (Fagan, 1975; Gaines,

«

©1971; JoLes, 19747 and Wyckoff, 1974) were conducted under
: _ \ |

.
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the auspices -of the Geography and Anthropology Curriculum |
Progects, Unlversity of Gegrgia, although Wyckoff was a stu~-
dent at Georgia State University. The duration of studies
ranged from five days (Block, l97l) to eight weeks (Kim, |
"1970). The length of seven studies was not reportéd. -
Except for.the four mastery\studies in social science,-
the reports of findings seem to“indicate that mastery pro-
cedures facilitated achievement in comparison With control \

or non-mastery procedures. The data is not reported in the-

‘Isame manner for all studies, and thus it is difficult to
draw firm conclusions. As Table 2.1 indicates, most of the
studies report the percentage of mastery and non-magtery

:students attarhing the criterion of mastery. However, the

four socialscienﬁe studies report data in terms of signifi-
cant difference between mastery and non-mastery groups. Al-
though details are.lacking, it might be inferred that hier-
archically sequenced subjects such as arithmetic lend .
themselves more readily to mastery procedures than do social
science subjects in which the sequencing of material may be

'logical but not necessarily hierarchical. This aspect of

mastery learning Will be dealt with in more detail in the
section critiquing the social science mastery learning
studies. 1In general, the reports of mastery and non-mastery
vin Table 2.1 are crude comparisons of mastery and non- -
mastery procedures.g;yﬁe reports ofhthe treatment and ex-

perimental procedur S in many cases are too scanty to make

firm conclusions about‘the efficiency of mastery treatment,
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notwithstanding the tendenecy to show that feedback-correction

procedures facilitate the attainment of mastery. .

Retention |

Retention has been, explored in five mastery studies be-
low\collegelevel,one each at grades five, six, and eight and
~two at seven. Three were‘in arithmetic 6r algebra; ' two were
‘in ge&érap@y. The delay bétwgen the échievement test and
the deléyed,pééttest was}usﬁally rather short, about 14 days,

2]

as in the Block study (1970) but was about three months in o
the Kersh study (1970). | | -
Retention is an important concept in educational experi-
mentation.'_The object of instruction isAnot me:elé?}hat the
student be able to perform a learnigéltask immediétéiy,after
instruction,‘but that he retain the knowledge or skill to
perform the learning task at some future time. The main ‘ ¢
problem of learning academic subjects, according to Ausubel
(1968), is the problem of maintaining the av;iiability of
previous learned knowledge. The problem of forgetting char-
acterizeé all learning,'especially verbal factual material
which is not used between the time of initial learning and
the time tﬁe student/is called upon to reproduce it, usually
on a test. Consgguéntly, experimental treatments which are
designed to improve instruction frequently involve a reten-
tion test. The superiority of oxganization, lucid presenta-

tion, correction, review, and pacing manifest itself at some

delayed time after instruction; so runs the theory,

//
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irreSPective of tﬁe construct of mastéry (Ausubel, |
1968)'. N | o ”

"' o In the five studies in Table 2.21 the superiority of/

\
mastery treatment was manifested in the three arlthmetlc-

mathematics studles (Block, 1970; Kersh, 1971; and Romberg,
et,al.,<1970) but ngt ;n the two geography stgdles (Jones,
1974; Faggn,‘1975). In the~achievemept testing in these
studies'there was a-similar finding kSee Table 2.1). The -
five studies'of'mastery usiﬁg a retention measﬁrg would. not
'permit‘;ne to conclude that mastery strategiés always facili-

a ~N

tated retention; more studies in different subjects at'difi ‘
>ferent grade levels would be required. The three mastery
Qtudiés iﬁ arithmetic and élgebra~whicﬁ show a retention ad~-
vantage for he mastery treatment are 51mply conélstent with
the body of gen@ral research which 1ndicates that there
vappears:tq be. less forgetting in hierarchically prgaplzed
arithﬁetic4ﬁgthematics than in verbal factual material.’

Function of Cities (Jones,_1974) apd Transportatibﬁ ‘ -

- (Fagan, 1975) were-the subjects of. the two geograpﬂy hastery

.studies. Both of these texts requirelthe student to learn

-and retain a large amount of discrete factual material. o

’

Since social studies isﬁgharacterized by a great deal of fac-

tual material whlch does not carry over from one period, @ -
area, or topic to another, learnlng in social studies is
particularly subject’to forgetting. Probably.the only way
for maétery-in social science to demonstrate.a retention ad-

vantage would be to demonstrate a quantitative learning

o o 00057
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guperiority on the achievement test. Thus while mastery stu-
‘dents would forget, they would retain more simply because

they had learned more in the first place. In the absence of

[

any demonstrated mastery superiority on the achievement test,

one should not anticipate a mastery superiority on a reten-

tiog test in a social. studies subject.
. " K : ' Pe
" Attitude
Only five mastery'learning,séudies have investigated
the relationghip of ﬁastery to student attitude, as shown‘in
Table 5.3. Of these studies, only thatiof‘Block (1970) was
conducted at the elementary level and explored‘different
criterion levels in relation tovafiective measures. He found
that while tﬂe 95% criterion level on formative tests in-
creased summative performance, the 85% level praduced sus~
taihed high interest in and'éttitude'tOWard the subjeét over
time. He. therefore péncluded that a_mid-criterion'lével, |
neither too high nor too low, best met the dual objectives
' of raising performance and maintaining a positive attitude
toward instruction. A difficulty with.the Block
finding, however& is the shoft duration of the study, one
week, including data collection time. ‘
The four other studies*reporting,atfiﬁudinal outcomes
provide contradictory findings. Sheppard and MacDermont
(1970) reported highgr student interest in a\mastery than in

a non-mastery course in college psychology but Lawler, Dick,

and Riser (1974) found no difference in attitude toward._.a

00060 _

3




>

L96T
. . ] W
.Jaoﬁu&nuumcw pabeuen z53ndwod 8yl pue ‘19STY
uct3onizsutr odi3 [eRUOTITPRIF BY3 I0F pue ‘-pm
awes 9Y3 JISOUTR SDI0DS ‘"UOTILONPS uoT3RONpPI ‘30TQ
\ y3TEsY pIemMol SaTRUUOTISSND 3pn3 . Y3 TesH tow ¥
Y -T33® UC SOUSISIITP URSW JUSWIBSIF ON Ia3aenb 9HaTTOD L9T ‘I3 TMeT’
«Apnis aernbsaa 03 jusuwW ‘
~3snlpe operll S3UDPNIS SSNELOIS] sdeyzad AW/\\\ GL6
spoysTuTUTp HBuTUuTETdWOD YS°oM YIINOF R . L%
Ag- °*ZXpn3s otayeuwslsis 103 pasu ATies ‘yosuaydsis
03 pPo3INQII}FIL UOTIORISTILSSTP O3 Aem ) Aydeabosn pue
saeb 309332 L3Toa0u TETITUI °*SIqeTS Axojonpoazul I*y *°p
-T3uenb ou {epjep TRUOTIBAISS(O TBRWIOIUI Is33sawss 13H63TTOD *S*N rA1esH
(S
S * paddoap
s9100S 9pN3Tile INng ‘posesadut
dnoxb gCg SOI0OS JUSWIASITUYDY *STI
Ioa0 30slgns paemol 2pn3Tijze pue -
um&nmwﬂﬂ.mo sT®aeT ubty psuteisns 0L6T
paonpoad 12AST %68 INg ‘sS309IFID ‘*g *p
aaT3Tsod 2I0U PEY STSADT 356 B 368 sfep g eIqaBTY ‘U3g 16 ‘o014
+ s3Tnsey uwoT3eang =P 4T a1dureg _ aesx
. f qu23u0) ut pue
pue TaA97 J2qump Apnas

putuzesT AI93SEH-UON Pur AI93SEW JO SuoT3TPUOD ISpuUf SSWOOINO TRUTPNITIIV

£°C STdedL

Ll A

-

00061




< e
N :
v —
. Y
. : 0L6T
' . *dnoxb . p . - teg
Xzonsew x07 IoybTy ATIUBDTITUDLTS . _ KboToyosLsda ‘jowaag O®KW
: : pouxeal 01do3 SY3 PIEMO] 9PN : v Kxzojonpoxjul pue ‘°*M
v \\ ~T33® UT 3SSISJUT JUSPNIS JO STBAST] , ‘g abaTToD 00¢€ ‘paeddays’
, , *pajou .
. ses juswoxtnbsx Axsjsem 3Tun xad
", 3083319d pIEMO]} JUSWIUSESSI TERTITUT - AbotouoAsd . L96T
. anq ‘oxreuuctisenb Aq paansesu se Kxozonpoxjul ten
C ' aaT3TSOod Sem 9sSinod o3 sowuomwu TeutTd I93SawWSs 8ba110D *S*N uruISYS
\ _ sS3TNSo" cowwmuﬁa voIy atdures Ieax
B 3ua3U0D ut pue
o : ) -] : pue T3A97 Iaqumpy KApnas
- ’ @ -

. . (peuutauop) £°z SIqEL

W

00062

8§




' ' . .
‘mas in school instruction is that the lower aptitude\\f

A'49
college healtﬁ education course by mastery and non-mastery
treatment groups. Sherman (1967) and Healengnd Stephen'
(1975) found‘negative attitudes toward perfeét mastery re-
quired in a college psychology course giving way ﬁo more
positive-attitudes toward the end of the course.

The mastery learningﬁresearCh associated with affective
variables indicate not only a paucity of research but incon-
clusive findings. Since a fav;rap;? attitude towa;d»instruc-
tion may be related to perseverance in the mastery learning

task, it was decided to collect attitudinal as well aS‘Ebg-

nitive data in the present study.’

Time
One of the most significant variables in the Carroll

Model of School Learning, previously discuséed, is that of

- time. In fact, a short form of the Carroll Model expresses

learning as a function of time spent in learning in relation

to time needed to learn ;See‘page %7). One of the dilem~
students, who actually need to spend more time inalearning

a task than do higher aptitude students, frequehtly spend
less timeAin the learning task than do higher apg}tude stu-
dentg. Differences in learning gttéibuted to aptitude become
even greater because of differenées in time spent in the

learning tésk. ,ConSequently, part of the strategy of mas-

tery learning becomes the devising of feedback and corrective

00063 :
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_prccedures which require that the time spent in learning more
‘nearly approxmmates the time needed to learn.
Notw1thstand1ng the 1mportance of time in . learning, only
three studies have systematically reported data on amount of
timeispent in learning (Table 2.4). Two'of these studies--
Block and Jones--have been at the elementary level and one at
- the college level. Block and Jones both reported that mas-
tery treatment required more time than non-mastery, a finding

-

consistent with the theory that learning to mastery would re-
qufre more time. The Merrill, Barton and w°od'(1970)ifind—
ing that the mastery group required,less time than the
non-mastery group is, on the surface, inccnsiétent with the
assumptions of mastery learning. f

While Block reported a sxgnificant dlfference 1n(both |
achievement and retention between the highest cr1terionvand
control group, 5Fnes did not. The dlfference in their re-
sults may be attributed to a difference in time.. Block
found there were no significant differences in time across
.the thyree higher critericn levels--both took about 84 minutes.
. %%owever, this time was'ebout 35 minutes more than the 49
minutes of the nom~mastery group. This was a substantial
increase. Jones likewise reported time spent in minutes,
but the proporticn of additional time spent was mnch less.
Block reported 50% mofe time for mastery over non-mastery
treatments; Jones repcrted only 14% more time. The fect

‘that Block found that higher criterion mastery procedures

significantly affected achievement and learning while Jones
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.' did not may be attributed not only to differéhces in subjeét
matter but to differences in time. It is possible that the
;procedures;Jones utilized in his study éid not require the
mastery students to spend enough additional time to make a
difference, *n comparison with the non-mastery treatment.
However, it should also be pointed out that the Jones study
utilized a Qorkbook in addition to the text for both the con-
Htrolﬂand mastery groups, whereas Block merély used a text,
without any exercis;:,between study and the su@mative test.
It is pgssible that mastery procedures, such as that of Block,
iﬁ reality compare good ;eaching with deliberately con-
'struqted'poor teaching situations. In such a cdse, the mas-
tery procedures make a difference because they require more ’
time. Where control procedures approximate quakity instruc-
tion,'without the provision for formative ev§}uation, such
as used: by Jones, it is less likely that the masfery
procedure will make a difference. This results f;om‘the
fact that the feedback-correction procedureskof a so-called
‘mastery treatment do not require enough additional time,
when the control or non-mastery treatment utilizes practice
exercises, as in a workbogk. Q

Findings in relation to the use of additional time
spent in learning are somewhat contradictory in the context
of other types of studies. Thus both Dale (1972) and
Pelletti (1973) found that the increased time spent in using

the Forced Inferential Response Mode to construct responses

from a data base did not contribute to an increment in
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~

learhihg over‘that of learning from a narrative texy. Fish-
burne (1971); on the other hand, did find that a programmed
text in archeological methods brought about a slgnlflcantv

dlfference in achlevement over a narrative text. He attrib-

uted the difference to the fact that the programmed text took

more time for study than the narratlve text. -

ES

The t1me d1menslon in mastery learning is one that re-
quires more attention. One difficulty, however, is that
there is no uniform definitioh of mastery, and that mastery
studies might be no more~than'comparisons of optimum with -
minimum quality instruction. ' As poted “in the first chapter,
the unit completion time variable was omitted from the pres-

~

ent study because the time constraints of a fixed instruc-

T

tional period did not permit all students to complete their

“Mwork. \

“

Aptitude and Achievement Under Conditions

L)

&

of Mastery and Non-Mastery

F1ve studﬁes, summarlzed in Table 2.5 explore the re-
latlonshlp of aptitude to mastery. In view of the essential
hypoghesis of mastery learning, that mastery procedures may
reduce the negative Affect of aptitude on learning, it is
surprising that so 1ittle;attention'has been given to some
measure of aptitude:as a concomitant variable in mastery
learning research. Use of aptétude as a blocking variable
permits  the investigator to classify students.by aptitude
level and ascertain if mastery treatment is more effective

3
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~ than nonamastery treatment for low aptitude stuéente or if
it merely raises the level Gf‘achievement for-ali aptitede
groups. ‘ ; = .

5 Vocabulary sub-tests of‘reaéing tests have been used as’
aétitude meaéuree in two studies (Fagan, 1975; Jonhes, 1973)
and reading ecores were used in a third (Wyckoff, 1974). 1IQ
test scores have also been utilized (Kim, 1969; Wyckoff,
1974)."Reading scores correlate highly with'IQ scores, since

- the group intelligensz tesﬁ is~essentially a reading test. '
(Ames,- 1968). Reading scores correlate highly wit£ echieve-
,ment in social studies (Thomas, 1967; Dumbleton, 1973).
JConsequently, low scores on either a reading test or group

Ll

1ntelligence test normally. predict poor school performance

. on achievement (Ames & Walker, 1964). Mastery learning sfrat=
egies, according ro BIoom, are specifically needcsd to prevent
this anticipated low pérformanee.

ihe results of mastery'research involving aptitude

measures (Tablevz.é)-indicate little ground for optimism.
Kim is the only one to give. po ftive findings. The individ-
’ualized programmed 1nstruction of) Glaser (1968) reported a
correlation of .72 between prev1ous knowledge and the number

of units covered over a three year period. . Moreover, high-

est ability students covered five times as many units as

lowest ability students. The Glaser study is significant

because‘df the lérge number of the experimental sample and
. v \ R
the long time span--three years. The three other studiee of*
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Fagan,'Jones, and Wyckoff report no significant difference
by éreatment across aptitude, althéugh there were significant
,diff%rences in'performance‘by aptityde group. | | |
Aptitude was included in this study as a concomitgnt
v§riable to ascertain if working toward different criterion
levels would increase the afféct‘of treatment and decrease

the impact of aptitude on léarning.

R

Mastery Learning and the Social Studies

Except for psychology at the college level, the social
sciences héve not been the subject of frequent mastery
learning research. The populariﬁy of psychology in mastery'
studies at the college level, excluded from this review but
listed in‘appeﬁdix G, is probably due to the fact that the -
subjeq§s are readily available ih intact classes to thg
péycholo;y professors conducting the experiments.

Four studies éf the social sciences, exclusive of col-
lege studies, are summarized in Table 2.6. The findings of
the four studies have been cbhsistent, indicating that apti-
tude, as measured-by reading, IQ, or vocabuléry, was a more
potent chtor in student learning than treatment. The
social studies ére depen@gnt upon the ability€of pupils to
read to process informatioﬁfra high level of mastery may -
thérefore be unréalistic for low reading ability students in
soéial studies, even under mastery treatment procedures. De-

ficiencies in reading are cumulative through the years, and

mastery procedures applied during the course of a short

00072 .
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3\
treatment are insuffiéiént to make a corrective impact. How=
ever, £he four social science studies included in the table
have‘all been conducted -in association with the’AnthqprJogy
or Geography Curriculum Projects, University of Georgia. It
may be that the mastery treatments have lacked sufficient
corréctive power. - On the other hand, the conditions of in-
struction in the four studies for control as well as mastery
grdups attemptedbﬁo provide "quality" instruction. The lqck
of difference in mastery as compared with non-mastery treat- '
ments may also resglt from the fact that_the quality of
instruction provide%\the control group did not sufficiently
differ from that of.the mastery group. A major limitation

of these studies hgs been the time constraints of a fixed
instruFtional period which has not permitted all students,
especially lower ability stuqents, to complete the treatment
unit.: Therefore, the lack of time for unit_coﬁpletion de-
feats the essence of maétery learning%procedures.

Gaines (1971) tested the affect of mastery with fifth,
sixth, seventh, and eighth grade Students using anthropology
materials. Gaines applied t&o learning strategies that wefe
assumed to differ in quality of instruction\in order to test

the interaction of ability to understand instruction and

quality of instruction. His mastery strategy involved the

L

use of multiple choice test feedback. His control strategy
utilized lesson practice iﬁ)workbooks with selﬁ;correction.
He assumed that his ﬁastery élrategy différed in quality
from the workbook strategy. From his results it was not

)

3

00074




61
possible to confirm the Carroll Model's hypothesized inter-

. A <
action of ability to understand with the quality of instruc-

tion. The differential effectiveness of teachers mé} well
-have obscurgd,the main treatment effect. ' In addition, the
actual difference between the test feedback and workbook feed-
back stfategies may not have been sufficient to produce
significant achievement differences.

Jones (1974) reported that achievement differences by
aptitude of seventh grade studénts were not eliminated when
self-instructional geography materials were used. Students
of high aptitude scored significantly higherfthan middle and
low aptitude studgnts as did Students of middle aptiEude over
students of low aétitude on VYearning and retention. There
were no di{ferences on the times-~to-testing between any of g
the aptitude levels because instruction took place within a
fixed time limit. Jones Suggested‘that the lack of teacher
monitoring in administering the review tests may have con-
f ibuted to the poor performénce of the low aptitude students.
Vij aptitude students require close personal supervision by
the teacher, frequent feedback and leargping success (Stuemp-
fi;‘& Maehr, 1970).

; Wyckoff kl974) used anthropological content to compare
the achievement of sixth graders under.mastery and non-
mastery conditions. The invéstigator considered treatment
by IQ and reading level. The study did not produce evidence

that mastery learning makes a significant difference in mean

achievement between mastery and non-mastery groups. Highly

)

s L}
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significant differences were reported in mean achievement be-=
tween those students with low IQ scores and high IQ scores
and high readiﬁg ability and low reading ability. Fagan
(1975), who measured aptitude by a vocabulary te@ﬁ'to deri;e
high, middle, and low vocabulary levéls, also reported that
differences in achievement and retention by aptitude were
highly”signifi@éntsbut not treatment.

The social sciences are part of the required curriculum
throughout the elementary grades. Noémally, three years of
sociél studies are required i; high school. Continuing ef-
forts to improve\achievement in social studies are needgd.
This study attempted tb utilize proée&GEes whieh would ﬁéke
learning of a population geogtraphy hnit,'pregented in the
~ form of a data base and constructed responses, more effec-

tive.
Origins of the Present Study

This study developed ouﬁ of an interest in the relation-
ship of different cfiterion levels of performance to pupil |
achievement. In 1970 Block conducted a study of "The Effects
of Various Levels of Performance on Selected Cognitive, Af-
fective, and Time Variables," referred to previously in this
review:  In contrast to,oﬁher mastery léarning studies which
typically seiected some arbitrary criterion leye; and com-
pared mastery with non-mastery treatments, Block used four
differeﬁt criterion levels énd a control group. The criter-

ion levels were 95, 85, 75, and '65%; no criterion level was

00076
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“assigned the control group. Since the mastery procedures
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a

were the same for each of the expérimental grouﬁs and the

control group, except- for the correction procedure which did

not apply to the control group, the significant experimental

variable was the various criterion levels. In addition to‘
cognitive -measures of achievement, Block also was interested
in the relationship of certain affective outcomes, such ag
interest in and attitude toward mathematics, so that he miéht
ascertain an optimum fiﬁ, if any, between criterion, achieve-

mént, and affective outcomes.
My

Deéﬁrigtion of the Block Study

The sample consisted of 91 eighth graders from four
classes in a lerr-middle class, suburban, elementary school.
The subject was a three-unit sequence\in matrix algebra,vpre- 
sented iq the format of a programmed text for individual use. -
The principal reason_for selectingomatrix arithmetic was its
sequential nature; each instructional segment. built dird¥tly
upon prior segment;.

Sixteen students in each class were randomly°a§§igned
to mastery treatments--four per treatment by criterion lével‘
--and the remainder were assigned to a non-mastery treatment.
The control and thei65 and 75% groups'qgre pléced in one
room and the 85 and 95%Egroups in another. The use of rooms
made it pessible to group students who were eéxpected to need
comparable amounts éf learning time. Mastery procedures éon—

sisted of the following: text study, formative test, restudy

r
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in alternate form of text, second formative test, teacher or
peer»tutoriﬁg,‘and third formative'teét. “Students ﬁoved to
the next unit when criterion.level was attained on the forma-
tive test. If the criterion level was not attained after the
third formative test, the student proceeded to‘the next.as-
signment. The alternate form of the pfogrammed text was a
more detailed and complete explanation of the learning gasks.
Revjew of the alternate programmed géxt was facilitafed by a
Jcoded review sheet,‘whichvrefe;red the student to the un-
'learned or misunderstood material. The dﬁration_bf ﬁhe study
was five days, including pre-treatment and post-treatment ad-
(? ministratigh./7Four of the periods were 80 minutes, and 6ne
.. period was a 40 minute session for students who needed more
time.
Cognitive‘Qata were co}lected by means of investigator
'scqnstructed tests of achievement, transfer, ‘and retention.‘
Retention, was measured by an alternative form of the achieve-
ment tesEL administered as a delayed posttést two weeks after
th achievement test. The retention test w?s preceded by a

-~

15 minute review.

Results and Discussion

‘Results wifpl be discussed in terms of cognitive and af-
fective measures. There was significant difference in
achievement in the 85 and 95% groups over the control groﬁp,

but no significant difference in the performance of the 65

and 75% groups over the control group. The only mastery

/
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group that showed any transfer advantage over the contrbl
group was the 95% group. The results of the retentigﬁ test
were the same as for'tpe achievement test, significant differ-
ences over the control group at the 85,&2@ 95% levels’but no£

at the 65 and 75% levels. In terms of learning time, the

mastery procedures were effective in requiring students at )

- the higher criterion levels to spend more time in review.

The five groups, experimental and control, spent about the
same time in initial study of the text. The three criterion
levels of 75, 85, and 95% required épproximately the same
amount of'review time~-31 minutes--so that total learning
time forAthese groups was about 84 minutes compared to 49
minutes for the control group. By unit III, however, it
would appear that mastery at the 95% kevel contributed to in-
creased learning . efficiency. Students in this group took the
é;me text time as the control group, but on the first forma-
tive test made a percentage sébre of 74 compared to 54 by

the control group.

Affective results indicated that attainment of either
tﬁe 85 o£‘95% levels yieided significantly greaﬁer interest
in and attitude toward the arithmetic than the non-mastery
treatment as measured concurrently with achievement. Only
attainment of the 85% level yielded significantly higher
scoré; than the non-mastery treatment as measured concur-
rentlf with retention. Both interest in and~attitude toward
arifhmetié scores decreased from the short-term to long-~term |

G

Ve
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adminiétration, but only the 85% level produeed sustained
high levels of interest and attitude over time:

Block's fihdings indicate that>by varfing the perform-
ance level required of students and by using simple feedback-
correction techniques to ensure that the prescribed level is
attained, end-of-sequence achievement can bé increased around
a high average score. He suggests that 80 to 85% correct is™
a more realistic stahdard to maintain throughogt a mastery
learning sequence. Setting standards toé high may be waste-

ful in terms of teacher and student time, and may have a

negative effect on student motivation. .The lower standard

tends to provide more opportunities for student success and

.
thus increases the amount of positive reinforcement.

The limited generalizabilit& of'Block's findings was the
main reason for the present study. The investigator wished:

to extend the format of the Block study uSing a larger sample,

a longer learning sequence, and different subject matter.

-

'In addition, aptitude, as measured by a vocabulary test, was

included as a second independent variable, to ascertain
whether&Ehe maintenancé of any particular criterion level in-
creased achievement of 1ower»aptitude students,on a summative '
posttest measure.

The characteristibs of the present study and the Bloék
study (1970) are compared by variables in Table 2.7. -The most
strikiﬁg differences in the two studies are in the length, ¢

of 15 days compared with five; the subject matter, population

geography.compared with matrix algebra; sample size, 734
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compared with 91; formative tests, two compared with three;
the unit‘of analysis, the group within class compared to the
individual; and concomitant variablé, voéabglary knowledge,
compareé with none. While bther mastery studies in social
Science have compare@§mastery with hon=master5 Qrocedurés and
havé aléo involééd aptitude as a concomitant measure,'the'
distinctive characteristics of the present study are the use
of differenfial criterion levels and apt%tude‘appgied to mas-
tery learning in a sdcial studies unit. Thus the main- objec-

'S

tive of the study is to ascertain if differential criterion

levels interact with mastery and aptitude to produce signifi-

cant differences in achievement, retention, and attitude
toward the subject. The inclusion of aptitude as an inde-
pendent variadble is important because a major premise of
-ﬁaster& learning is that a feedback-correction component in-
cluded throughout a learning sequence will enable all students
to master é%at the school assigns to avhigh level.of attain-

ment.

The next chapter will review the general methodologies

and specific procedures used in testing the hypotheses

-

raised in Chapter I and enlaXged upon in the review of the

t
¥

literature.

°

~
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‘Treetment Variable

©

' CHAPTER IIT
. “ ‘\. )
. PROCEDURES. AND METHODOLOGIES

This chapter is dividedﬁinto six parts. "The first three

L

describe treatment, data 9ollection, and contextual variables.

o

- The next two parts &escribe experimental design and statisti-

kl

. cal proceduree employed. The final bert describes the lifnita-

?

tions of the research’
Description of Treatment -

This section describes seven aspects of the study: ~

)

treatment varigble, instructional unit, sample selection, dur-

ation of the study, procedures for the pilot study, orienta-
tion of teachers, and procedures for. the final experimental
study. - /. .

¢ A
]

.

X The treatment variable in this study, as noted 1n Chapter
I and II, consisted of the dlfferentlal affect of three cri-
terion levels of achlevement on final achievement as measured
by the summa%ive.test. Customarlly, performance on an achleve-

4

ment test is a dependent variable because it is an outcome of

some.treatment varlable. In this mast%rx learnlng sﬂgdy,

P

however, the requlrement that various groups attaln different

f ‘ ‘ 71 k
. (-
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criterion levels to ascertain the differenti impact of per-
formance levelg, makes what is traditionaliy the dependent
variab1e=eachievement=-the experimental variable. The three
'treatment levels.lto which intact classes were randomly as-
signed were: Tl,'QO%; TZ’ 80%; and TB’ 70%. §
The same unit of instruction and elassroom procedures
were utilized by all treat;ent groups, irrespective of criter-

ion level.

Instructional Unit

The instructional hnit was Population Growth in the United
Y

States and Mexico (Dale and Rice, 1972), written for the Geog-

raphy Curriculum Project of the University of Georgia. The
text presents basic concepts of démography and population

Y
geography in a historic&l and coﬁparative format. The unit

materials consist of a pupil text .and a pupil answer booklet

and may be used as an individualized tutor text, as’ a text for
. _ p

class-paced instruction, or a, combination of individtalized

-

and class paced instruction. Appendix A contains the text's
table of contents and a eample lesson from each of the three
parts. within the unit. |

There were four principal reasons for selectingqthe\unit

Population Growth in the United States and Mexico. . The first

reason for selectlng the unlt was the structured nature of the
material, w1th clearly de51gnat§d legrnlng outcomes and feed-
back procedures. Accordlng;to’Carroll (1963) and Bloom (1968)fr
strugtured material of this type lends itself to mastery ‘

&

. N -
~ ' O i N . A

” ek

R . 00086




-

~

~readability was the Fry (1965) formula. The mean\number of
. ( - .
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learning procedures. The instructional unit is organized ac-

cording to a method of presehtation called the Forced Inferen-

tial Response Mode (FIRM). It uses incomplete sentence stems
to force students to derive information from a data base in

order to construct a series of seguential responses. The cor- -

) \

§ . ] .
rectly completed stems compose a logical narrative of informa-
tiqn contained in the data base. In this unit, the data base
consisted of maps, graphs, tables, nd charts. The FIRM text

is accompanied by a raesponse booklgt which permits the stu-

dent to obtain feedback as to the correct nature of his re-

sponse. . ' .

A second reason for“selecting the uni% quplation'Growth

°

in- the Unite;\States and Mexico was the appropriateness of
—

o

o

%eadability. Readabili@y of the unit was not reported by Dale,

even thodgh it was written for students in the middle grades. - ﬂ S
It had previously been gested with fifth, sixth{ and seventh
grade studeﬂts.

Two standardized reading'formu%gs were used by this .re-
searcher to determine rgg%fbility. The Rudolf Flesch (}949)1
formula for réadability“&as one formula applied. Four xead;
ing ease scores wefe compuged from sample selections taken
from the’beginning, the middle, and the end of the unit text.

o

These scores indicéted that the sample selections had read-

“ability levels of grades five, six, and seven (Table 3.1).
. |

A second standardized reading formula used to ‘determine

) ) .
sentences per 100 words was 7.2, and the mean number of
7
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Table 3.1
s . -
Computed Reading Ease Scores According to the

Rudolf Flesch Readability Formula

\‘ \
Reading
- Page- Ease : ‘ Grade
No. Score Level
8 y 92 5 - , )
48 . / 78 7
54 “ 81 ' 6
2 '
80 73 |
{ "
- 4
; ¥ '
kﬁl )
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syllables per 100 words was 138. On the graph for estimating
readability,'the intersection of these two means indicate a
_ seventh grade reading level (Table 3.2). -

Third, there was the appropriateness of subject matter.
Seventh grade social-studies curriculum in Texas, where the
research was conducted, deals with Latin American and Texas
history. Mexico is often a topic in much of the state's so-
cial studiee curriculum because of‘its pfoximity to the
'United States and the resulting cultural diffusion between
the two countries. |

Fourth, and more important, was the specific relevance
of the unit to the geographical location of El1 Paso, Texas,
the'city whererthe'research‘was conducted, and to the large
Mexican American population of_tpe area. Together Ciudad
Juarez and El1 Paso form a porder metropolitan'erea of ap-
proximately one million people. The majority of the El1 Paso
population is of‘épanish surhame (El1 Paso Chamber of Commerce;
1974). The unit explained, to a large extent, the histori-
cal development of the Mexican American population now con-

~

centratSa’in the Southwest. It also reinforced previously

' \
taught material on Texas and Mexican history. ' The decision

to use this unit was made after a samgle had.been idegiified

~

for the research and formal arrangements.with an E1 Paso
school district had been finalized. The procedural arrange-

ments with the El Paso $chool Dietrict'a:e given in Appendix

H. - J 'l . ' ‘. - .

& .-
o




Table 3.2

»
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Computed Reading Ease Score According to

Fry Readability rformula

Sentences Syllables
~per - _ per
U . 100 words 100 words
1oo-q:prd- samplé Page 4 9.1 122
100—wd&q sample Page 32 8.8 148
100-word sample Page 82 . 6.6 130 .
8 . . ;
. ‘ 3)21.7 3)414 .
- 'Average*' 7.2 138
\ - .
‘*Readability measured at grade seven level. -
B AN
/
4
-
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Sample Selection h -

This researcher made arrangements w1th the officials of
the E1 Paso Independent School District in Texas to obtain 24

o . Q
seventh grade classes in five schools for the experlmental

study. Teacher selection was based upon a wiliingness to

A}

take part in the experimgnt.

o . “

Duration of the Study -
| Preparations for‘conducting a pilot study prior’ to the
ekperimental study were made by the researoher for a 15 day
~instruotiona1 period from February 3, 1975_to February 21,
1975. ' | | |
' The egperimental'studylwas conduEted over a 15 day in-
’struotional period from March 3, 1975 to March 21, 1975.

During this period the three criterion treatment groups

studied the unit Population Growth in the United Sgates and

Mexico.. At the end of the 15 day instructional period, a
posttest of geography achlevement and an att1tude scale were
admlnlsteredi A delayed posttest of geography achlevemeqél
was administered three weeks after treg}ment to measure re—
‘tention. The timemschednle of the studyfis included in Ap-
pendix . ) o g ’ qﬂ'

' ‘The procedures employed.in the pilot and experimental

study are described in the folléwing sections.

. . , .
[ e . .« .
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4

Pilot Study

A pilot study was conducted frbm February 5, to February
21l to monitor treatment proceéure§ to be used in the experi-
ment. JThree classes from the El1 Paso Independent Schooi
" District were utilized.

In the pilothtﬁdy classes were randgmly éssigned to the
92u 80, or 70% criterion levels. Thé prescribed criterion
level was to be attained before prccéeding from one lesson to

¢

the néxt. All classes receiged the same unit text and answer
booklet. FStudents alsokreceived a personal score log which
included the minimum number of correCt.lesson responses
"needed to meet’the prescribed criterion ;eéelé‘ A sample 6%
the score log is given in Appendix B. 15 " .
Several important procedural chahges resulted during the
pilot study itself. One change was the elimiqation of a
semi-class-paced mastery strategyf Originally, the proce- .~
dure called for a discussion by the teacher of a lesson's
déta base before students proceeded to study the lesson on
their own and complete the :;finished sentence stems of the
respective lesson. : -
. The teacher, 4¢herefore, was to play an important role
" in £he study by systematically iﬂtroducihg to the class gach
>data base of the unit's 41 lessons. However, this semi-
class-paced précedure was abandoned a few days after the

pilot study got underway. By the third day few ‘students

.. were on*thg same lesson. The teacher's explanation of a

. | 00092 \
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'n‘—z given data base created.a disturbance to those who were behind
or beyond the data base under discuSSion.
It 'was decided to allow students to' continue through the
\ . unit on an individual basis, with teacher assistance to the
individual. The students ﬁere instructed to request teacher
assistance .whenever difficulty was encountered. In this P
manrer, explanations, clarifications, and other types of |
guidance were offered to children on an indigidual basis and
as the need for help aroseU |

L

A second change which occurred during the pilot study
was the .elimination of study groups. ‘Originally, study
bgroups were deSignated as one méans of proViding feedback~ .

' correction to those students who had failed to achieve the
prescribed criterion. After the first day of th:r;ilot

_ study, it ﬁps evident that this procedure was difficult to
implement. Instead, class monitors, those who had completed
the‘unit‘or were far ahead of the class as a whole, were
used to assist 8tudents having learning problems. Monitors

. \
were instructed not to give answers to students:, but to help

tﬁ%m to derive the answers from the data base themselves.

All subjects, irrespective of the criterion level re-

quired to reach, followed the steps described below.

1. The date the'student*began the treatment was
recorped in the personal score log.

2. The treatment began with lesson one. Students
studied the data base.
i 3. The. incomplete sentence stems; corresponding
. - to each lesson's data base, were finished.
The responses were written in the unit. text.

r. L.
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4. When all sentente stems were completed, the
finished lesson was shown to the teacher. The
teacher gave the student an answer booklet to
check his responses. ’

5. The number of correct responses was recorded in
the pupil's personal score log under the column.
"First®Exercise” (Appendix B). o .

. A . R 3

6. If the student answered at least-the minimum
number of stems correctly, as indicated on
his score log for each lesson,; he proceeded
‘to the next lesson. ' L

7. If the student did not achieve criterion on
the lesson, he reviewed the data base of the
same lesson a second time. He studied the

. data base until he thought he understood it

well enough to repeat the written exercise.

. N . :

8.. A sheet of paper was obtained from the teacher

' » in which the answers were written. :

A 9. The correction procedure: was repeated as in- .
dicated in step 4. This score was entered
in the log under the column "Second Exercise."
Whether or not criterion had been attained,
students proceeded-to the next lesson. . The
pilot study had shown that almost all students
achieved_ criterion on the repeated exercise.

10. Students proceeded at their own pace until
the unit was completed. Students recorded .
the date of unit completion in thejr score
logs.

¢+ _ 11. The final posttest was administered on the
15th day of treatment. !

'y Throughout the learning unit, the teacher and appointed

@
AR

- Tmonitors assisted students requesting help in}undefstanding
a lesson. If the-ﬁh%t was worked upon at home, students
were'requiredEto'record the time spent studying.

. : < «
) " 'Phe researcher conducted the pilot study herself for

K

. two reasons. First, the original classroom teacher did not

have Sufficient time to study the unit or to review the —

-

e
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mastery_orocedures prior to the beginning of the pilot study:
In order to assist studehts with learning difficulties, a
thorough understandlng of the unit was essentlal.. Secondly,
i a part1c1pant-observer approach enabled the researcher to re-
tain or modlfy mastery procedures for the flnal experimental
study. HaVing.oirectly experienced the pilot study facili-
tated the teacher orientation meeting between’the researcher
and the teachers in the final experimental study. -’ 1; ;
Sy )

s

Orientation of Teachers

A three hour orientation meetlng wéj;ﬁeid with“fhé five
part1c1pat1ng teachers of the five cooperating schools on
Februaf& 27, 1975 four days prior to the beginning of the

treatment. February 25 ané Zé_had been designated as'in—'
vservice dags for teachers of the El Paso Independent Schoo1\
District; and'principals of-the.participatihg,teachers
granted them permission to attend the-orientation arranged

Q

by- the researcher. Teachers had-previouslyfreceived copies

of the text Population Growth in the United States and Mexico
and had revreWed.the unit prior to orientation. ’
| The orientation stressed the importance of the teacher
in the experimental study. The unit required close teacher
supervision and participation. It was important that they
be.complete%y familiar,with the unit in order to assist stu-
dents encountering difficulties with the lessons. Therefore,
teachers were asked to complete the unit‘themselves before
.the beginnrhg of the ekperimentai study:' Some.teachers, »
. T, ) o .
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_however, did not complete the unit untin

- g2

-ﬁoﬁlowing

week.

On the first_day of thertreatment, stﬁdents werento re-
ceive an explanation'on‘the use of maps, graphs, charts, and
tables to fac111tate completlon of the 1nformatlon statements.

The researcher demonstrated thlS lesson to the teacHErs and
o>

‘prov1ded them w1th addltlonal ‘aids to fac111tate the teach-

1ng of this 1ntroductory lesson. The directlons to the \

students and teacher are givem‘ln Appendlx C. The sample

Aquestlons “for at least one 'of the lessons 1nvolv1ng a map, a

chart, a graph and a“ table are glven in Agpendlx D.. This

lesson format for class paced mastery was used by teachers
y

‘to 1ntroduce new material, but was not used as orlglnally 1n—

tended,W1th each lesson. o - B o .

bility . of answer booklets, the experlmentai proceduge

'ind;g}dual,students. Individuals were reguiredito show

]
.
- . S . . . J

Exper1menta1 Study = - o r}

Except for one major change pertalnlng to the avalla;

"
§

~

resembled thefprocess pursued in the pilot phase of the study.

In the,final,sthdy‘answer‘booklets were not distributed to

their completed. lessons to the teacher, who in turn-released .
] » . ) ' .

. an answer booklet to them for self correction in a specially

designated area of the classroom: .

" ‘This alternate measure was thought to reduce the proba-

bility of copying answers without study of the data base.

.The researcher had noted . in the pilot study that some

aq *
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students tended to locate responses in the answer booklet
vbeEore'deVOting ample time to the stud§ of a data base to in-
fer an answer. The reluctance to persevere in the learning
tash was thought to be enhanced by the immediate availability
of an answer booklet which each individual could readily're-
sort to. Therefore, teachers of the final study: declded to
retain control of answer booklets. However, there is some
doubt that students reached the stlpulated crlterlonclevel
- because students self—reported their individual progress in
personal score log. Even though students were requlred to
show thelr completed lessons to the teacher before obtalnlng

(

an” answer - booklet for checklng purposes, the teacher did not
have sufflclent t;me to systematically check the puplls
exercises for accurate reporting. |

The nextfpart on data collection describes the twoq_
achievemeht tests and the attitude scale administereo to

)
students. 4 . -

Description of Data Collection

This seé¢tion describes the word meaning test, the

achievementftest, and the attitude scale used in the research.

1 * g

ﬁord Meanlng Test

( ) _._ @
Data for the treatment by blocks de31gn was prov1ded by

the word meaning section of the Iowa Test of Basic SklllS'

Form 6, Level 13, a 48 1tem, four-f011 multlple cholce test

-

(Llndqulst & Hleronymus, 1971) . It was admlnlstered prlor
4

"

- »
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e to treatment to all students in the 24 participating clJéses.

There is evidence to indica#® that vocabulary achievement
correlates highly with achlevementgwhen the Unlver51ty of
Georgla Anthropology or Geography Curriculum PrOJect mater-
ials are used (Thomas, 1967; Gaines, 1971; Jones, 1974).
fg' Word méan}ng knowledge and total readlng achievement
are also-highly correlateh. Vocabulary knowledge is' essen~
tial to reai}ng ability, and has been used to predict success
in school (Traxler, 1945; Johns, 1972; Duffy, et al., 1872).
Therefore, a.vocabulary score was utili%ed»as the blocking |
variable because of its high correlation with total reading
comprehension and achievement and economy of time in adminis- |
tretion.A |
The‘word meaning section of the Iowa Tests was also
chosen for its- high test reliability. ACcording to the Tech-
nical Manual (hindquist & Hieronymue; 1971), the grade seven
”“”"“"“‘vocabulary'test has a test reliability of .89, and the read-
ing test has a rellablllty of .92. The standard error of .,
' measurement for the vocabulary test is 3.0. Word meaning
-had a correlation of .81 w1th reaélng comprehension, the
highest correlation of any sub-test of the Iowa ‘Battery.

, The researcher utilized the ANLIGH (Analysis of Itém

and Test Homogenelty)%program to compute the rellablllty of

therWord Meaning Sectlon of the Iowa Test§\of Ba31c SklllS"'

Form 6, Level 13 w1th a random sample of 100 students from

* the population of 734 seventh grade students from the El Paso
Independent School District who partlc1pated in this study..

. . oo098
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Computation of reliability by Cronbach's Alpha Indices gave a

. coefficient of .83. .
v ' ‘ .
, -, b

Achievement

The summative test used in this study was a Sa-item{
four~foil multiple choice test'developed by»Dalefin 1972.
The content validity of the test, according to Dale (1972;
p. 52),Awas controlled by a table of specificaticns and com- .
pariscns of content and test items. He reported a reliabil-"
ity, Kuder-Richardson'§21, of .91. "Be ause the poculation of
the'present‘stﬁdy was geograﬁhically a;EIethnically differ-
ent from that of the Dale study, the investigator computed a
new reliability score for. the subjects in this mastery studf?
VThe ANLITH program gave a coefficient of .93 (Cronbach's !

_Alpha Indices). A copy of the test, lS given in Appendix E.

. v Attitude Scale’

It was evident to the researcher that there was no
standardized scale in existence that measured attitude to~
3 war? mastery learning with geographic subject matter. How-

N\

ever, the volume Scales for the“Measurement of Attitude by o ®

Shaw and Wright (1967)1reports 172 attitude scales’ with at

least minimal reliability and validity. ﬂhe authors suggest
- that "Attitude_research has been hindered by'the inaccessi-

" bility of existing'attitude scales resulting'in‘less-than-

/
4

obtimum advances in the 501entific analysis of attitudes."/
/

”QTherefore, they reported scales wgich they considered to ﬁe
/

« among the most useful in meeting current research needs, 2/// .

@ J /
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Among the many generaiized_scales contained in the Shaw

ight volume was one scale that measured attltude toward
-any school subject, developed in two equivalent f%rms by Si- ¢

lance and Remmers (L934). Silance and Remmers (1934) reported

different school subjects as,aepltudinal.referents} Ferguson
(1952) cites\the following reliabilities for four different
: 4

‘subjects: bi logy, 181 (n = 269); chemistry, .70 (n-= 771);

.

-~ English, .68 (n 705), mathematlcs, 174 (n = 579).-/Stoddard

‘(1975) reported \ reliabilj QOf .92 (n = 30 classes) for.

f mathematics. Strunk (1957) offered some evi-

eween this scale and the ecOres ef 130 subjects on a graphic
rating Scale of expressiqn of interestvin a psychology course.
ThlS scale seemed reasonably valld and reliable for pur-
. poses of this study; however, there wasﬁalso a shortened
‘form of the 45-item scale developed byaﬁemmers in 1960. The

investigator selected the Remmer's l7-item short A Form

rather than the long 45-item A Fbrm for -the study because

[ . | the short form would take less’time for administration.

! - Time was essential to cdpsider in this sﬁﬁdy because students
were administered two posttests on the finaldday of the

) treatment, and ‘the investigator thqught that there might be

\ a lack of time for the completion of both tests by all

00100
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students in oneaclass_pericd. -Both poStteétse-the geog-

raphy achievement posttest ‘and. the attitude acale--were iﬁl

successfully completed by ‘the subjects of the pilot study’
when the short form of the attitude scale was administered.

' According to, a review of the Remmer's shortened test
, ~ . T
forms by Campbell (1953),.as reported in The Fourth Mental
- . 0" “
Measuremehts Yearbook, the test manual gives no criterion

4

for\the selection of the rktained items. No correlations

betWeen the original and short forms of the various general-
4

ized scales developed ‘by Remmers and his associates (The

Fourth Mental Measurements Yearbook, 1953) .are provided, nor
is data oh’reliability reported. AEvidence of Validity comes,
from the oldér forms of the scales, that is, the typically

[N

high correlations between the'generalized'scales and Thurs-
tone scales on similar ?ttitudes“(Campoell, 1953 e~Clark,

1953). Both reviewers of the Remmer's shortened test forms,
Campbell (1953} and Clark (1953), note the unique usefulhess

of the‘Attitude\Toward Any School Subject scale as a general-

- ized scale andvpredict their cgntihued use.

) -Although no data on reliabiljity or validity for the
short form was found, the invegtigator assumed that‘;eliabil-
ity and.velidity would differ onl& as a resultaof/the de~-
Crease im items. Thedpresent ihvestigator determined

; ~
reliability of Form A by the equivalent forms method.

Form B of the 17¢item Attitude Toward Any Subject scale was

administered to a sample of 111 students in the study after .

\
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a delay of three weeks and’ on the same day the delayed post-

J?f test was admlnlstered. The responses of these students 'on

y - Form B were compar d w1th thelr réSponses on Form A, glv1ng

-;a correlatlon of .93. On the ba51sx‘f the correlation of

short Form A and B 1n this study,” Fonm.A ;s cbn51dered a re-

liable measure of the possible 1nf1uence o& different

may have affected the treatment but could not be contr:¢1ed

in the exper1ment.0 They 1nc1ude the effect of the communlty

and the school district, the school, and the teachers,.
vatiables considered pertinent to the experiment's externa:
validity. The results of this study can be generalized to ;

lar to those in the treatment sample.

Community and School District . I

‘
The study was conducted in the El Paso ;ndependent

Schoqi District of El Paso, Texas.. The pogulation of the
city of El Paso is approxiﬁately 360,725. For the county of
El Paso, the population numbers some .400,971 people. The
proportion of racial cateéories for the count& ie as follpws:

Caucasian 96.1%, Black 2.8%, Indianfﬂz%, Japanese .2%, and

= . o
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Paso Cngzber of Commherce, 1

K o o : _89'

all otﬁer-.B%.. gersons of Spanish language or surname com-

S

. prise 58.1% of the city's population and 56.9% &fathe count}‘s

population (El Paso Chamber of_Cbmmerce,‘1974).

El ﬁaso is adjacent-to the Rio Grande River and Ciudad
Juarez, Mexico. Togethef(rheee two -form an economidallfnin-
tegrated,metropoliran area mirh a pOpufation of apnroximately
877 347 people. ,International-border crossings from'Juerez,

Mexico to El Paso number 41 936, 873 in 1973 (El Paso Chamber

of Commerce, 1974) . -
v\

The economic base of the city andecounty of El Paso is
A

. apparel manufacturing, smeltlng and refining of metals, and

'
petroleum refining and the distribution of natural gas. El1°

 Paso's. economy also 1nc1udes major military expendltures from

,,' i"‘\

Ft. Bliss, a major nationa}l defense training center.

Twenty-one high schoo five junior high schools, and

91 elementary Schools serve:the city's 108,084 students (E1
14). Seven small independent

school 'stricts“outsiderth ity limits serve an additipnel

7,744 students. The’El Paso T dependent~School District con-
sistsuof eight high schools,,& -_lementary and intermediate

schools,i;hree intermediate sch

A

s,A?nd one junior high

school.

dents in every school. The directo: £ Pupil Services for

21, i9?5) reported that bussing was rejégted in E1l Paso

00103
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4
because the city itself is integrated. To maintain this bal-
"ance, the El Paso Independent School District is subdivided
into small qgvisionSa Students are required to attend those
! schools within the sub-districts in which they reside. Two
of the high schéols, however, serve alﬁost 100% of students
of Spanish surnames. Some 11 elementary-intermediate and

junior high schools serve as feeder schools for these two

~high schools.

CharacteriS:ics”of the Schools in ithe Study

The 24 classes that participated in this‘study were lo-.
- cated in five schdals in the El Paso Independent School Dis-
trict. Each teacher completed a questionnaire which
_desc;ibed boﬁh teacher‘and échool characteristics considered
releﬁént to the study. The réported Qata relating to the
socio-economic status 6f<pupils in this study is based on in-
formaf{teacher ﬁse and not on précise SES data. ‘School
charaéteristics are suﬁharized in Table 3.3.
School A. This school was constructed in 1967. It has’
54 ﬁeachers and is administeredrby an appointed principal.

ft is an elementary-intermediate sphool£LEPntaining grades
k-‘&.‘ .
The classes are deparfmentalized, and students are
'heterogeneously grouped. This composition of the student
body'is approximately 50% Anglo American and 50% Mexican
American. ‘Socio-ecdnomically, the surrounding school area

i

ranges from upper“class to lower class. “The school population

| - 5 : \
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£\ the ddminant language. | , .

'; geneously grouped.

}élass status, living in governmental housing.

-3

\ | T | | .
\ <

. » : .92\/3
is approxlmately 50% middle class, 25% lower class, and 25%.

upper class. Students from two extremes attend this school--‘

1

children from farm‘workers and childrenxﬁrom the community's

wealthiest_seotor. b

School B. .This school was constructed in 1958. ‘'The".
school has 58 ~teachdrs and is administered by an ‘appointed
pr1n01pa1. This 1ntermed;ate school contaihs grades six,

seven and eight. Classes are departmentalized and hetero->-

O
I . . ,

geneously grouped. p - .vo 1
Approximately 98% of the schooflpopulation is Mexican

American, l%Jis Black, and 1% Anglo American. About one

third of the population is from a lower class backgfound,

living primarily in government housinb. Another third of-

\ ' »
. the school is of a lower middle class status, and the re-

. . . g ' 7
maining third of the population is classified as middle.

lmiddls class. For the majority of the- stidents, Spanish is

AN

School ‘€. This.school was constructed in 1972. The

school has 11 teachers and is a \}nistered by an appoihted

principal This 1ntermed1ate scho§1 1ncludes grades six,

; seven, and elght ' Classes are departmentallzed and hetero-

]

Like school A, this school is also in a socio-economi-

o eally mixed area. About 25% of the chlldren comezéfom an

,uPper class background. Some 60% of the school population
o N : : . . ‘ S
" "is classified as middle d¢lass, and about 15% ‘is of'a lower

L4 ~
3
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lated people.

@ 4
«

The influence of the United States Army is strong in

this geographic area which hduses a large number-of army re-

-~ o /! ) . . ‘ ", ' N
School D. “This school was constructed in 1958. The§,

school has 47 teabhers and is adhinistered by an appointed

principal. Thdis elementary-lntermediate school 1nc1udes
grades k-8. Classes are departmentallzed andiolasses are

\ ’ b

-heterogeneously ‘grouped. . S R .

[N - { oo
The socio-economic status of the area varies from middle
class to lower class. ApproXimately 50% of theﬁschool.popu-
lation is Anglo-American and th@ remaining SO%fMexican '

e . -

American.

Sohool E. This school‘was constfucted overlso 'earsk'
ago. Oglglnally "this .was one of ‘the city's oidest hzzh

4

schools. ' Two years ago 1t bepame an 1ntermed1ate school

The school has 47 teachers and isg’ admlnlstereF by éﬁ ap-

- pointed pr1nc1pal. This intermediate school 1ncludes grades

.seven,’eight, and.nlne. Classes are departmentgllzed and

heterogeneously grouped@

The school populatlon 1s almost 100% Mexlcan-Amerlcan.

Most of the students come from a- low soc1o-econom1c back-

L4 -

ground. Spanlsh is .the domlnant language for'most, 1f;not¢.

all, of the school population. Government housing is concen-
i\ . - o - ) s ~
trated in this .school's geographic location.

b . ‘ e
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o tions of. seventh grade sqcial .studies.

" " ant classroom atmosphere prevailed whenever the researcher
i P . -

. observed this teacher and his classes.

v

. _ . . _ - - 94
& - |
f,Characterlstlcs of the Teakhers in the Study .

Flvexgrade seven teachers from ' the Ei Paso Independent
School DlStrlCt partlc}pated in this ﬁtudy. The blographlc

teacher gharacterlstlcs data in this ‘section was collected

)

from each teacher by the use of a questionnaire and is sum—

marlzed in Table 3.4, The judgments of teacher behavror by
\

(,the investigator are based on frequent but 1nformal observa-

A

~ tions of teaczer anh pupll classroom 1nteract;pns.
@

Teacher,Aa This. teacher was 31 years old, male, and
Y

g‘had six years'teachlng éxperience. He held a Bachelor of

|
Arts- degree in h1story and an M.,Ed., plus 30 semester hours

’ beyond the M. Ed.” He reported that he had completed 6

Y

p Vg

This teacher had excellent d1s01p11ne in- h1§<classroom.

ﬁ:iBoth teacher and student expectatlons appeared tO‘be clearly

- v

good rapport w1th the students and interacted wnth them very

‘frequently throughout the experlmental study. A very pleas—
\y

g °

Ve R
Teacher B. This teacher was,also 31 years old, male, :

. and had four -years teaching. experience. He held a Bachelor

o N a - ' v . X ‘ o . ! . ‘ & :

- of: Science degree 1n Educatlon/w1th a mfjor in secondary

[ ’ . . ]

education. He had completed nine skmester houfs in geogra-
| phy. This teacher taught six sections-of seventh grade

social,studiesa

. =
" semester hours in geography. —Th}s teacher taught seven sec~

‘»7j defined an? understood by each. side. The teacher malntalned'

L4
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ThlS teacher also had excellent classroom dlscrpline.

.

Students were always observed in their seats and appeared to
be working through the unit the entire perlod. This teach-

er's ciasses were genenélly very'quiet~and with less student-

[

: teacher 1nteractlon taking place than with teacher-A.

=

Teacher C. Thls teacher was 30 years of age, female,
and had;fiye years teaching experience.. She held a Bachelor
of Arts'Degreeyin_Elementa;ylEducation. She reported that, -
- she had'completed'three semester hours in geography. She
taught three sections of seventh grade soc1al studles.

Dasclﬁmlne 1n thlS classroom appeared to be somewhat
more lax than the class mentroned above. A con51derable

umber of informal student to student 1nteractlons were evi-
. denced by the researcher. However, this ‘
quently worked with individual students and\their problems

1

w%th the un1t text. o e e

Teacher D. ThlS teacher was 33 years of age, female,
‘and had one year of teachlng experlence.‘ She held a Bach-
elor of science degree in,Elementary Educatlon. She reported
that she had completed nine semester hours of geography.’
She t ught six sectlons of seventh grade soc1al studles.
This teacher averaged the largest number of studénts
per class,rapproximately 34 pupils. ‘Conditions in her classF

-

room appeared somewhat crowded in comparison with any of /the

0

other classrooms. Classroom discipline appeared satisfac-
- . « N N - 0

tory in each of this teacher's classes. This teacher

00110




her pupils.

» Peacher E. This teacher was 25

had four years teaching experience.
five classes of social studies.
number of all other teachers.

progress.

thgy'proceeded through the unit text.

-

to another.

constantly interacted with her students throughg%ﬁxthe experi-=

mental study and appeared to have developed géoa rapport with

Science degree in Secondary Education.

.had completed three semester Héurs in geography.

The teacher averaged 23 students per class, the lowest
She maintained very good dig-
clpllne and was able- to keep close track of each pupil's

She also 1nteracted with students frequently as

v /////E;;;;iseaté while she generally worked her way from one pupil

97

S

<«

years old, feﬁalg, aﬁdi
Sﬁe held aﬂBachglaf of
She reported that she
She taught.

Students remained in

&

Summary of Contextual Variables

1

The five participating schools were similar in organiza-

tidn; administration, and,plant facilities. The schools

differed, however, in student population. ghe population of

two schools was predominantly Mexican 3merican. In one,

éoéié—economic status was approximately 75% lower and 25%

w3

middle class. Students of the second school were also from

-~

a lower or middlesclass backgroqu. The gdominant language

fort both school ﬁopulations is Spgnish. ‘This means that

children geherally speak English in the classroom and wiﬁh

" However,

2

their teachers where subject matter is concerned.

.
) Ry

;
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Students‘apgak Spanish to oﬁé another in most informal inter-
actiQﬁs both inside and outgideggf the classroom. The héme
languége is' Spanish. ) E ) f .
In the three remaining schools, the Mexican Americans
are a minoylty{ Anglo students cdmpriue about 50% of the
popdiatiaﬁ in each of'khe’three 5@h©919. Most interactiong
between an Anglo American and a Méxiqan hmerican child re-

quireiEhat the latter speak English rather than Spanish.

,Mast Anglo children in these %choals do not’sgeéﬁ‘Spanish,

‘fluently cnough to converse in the language. Mexican

American students in these schools tend to be more bicultural

A

‘than thos¢ students in %ge predominantly Mexican American

[y

schools. : . -

\

Eight classes from predominantly Mexican American .

schools participated in the experimental study. The remain-
)

ing 16 classes were from mixea‘schoolg where approximately
one half of the'student bd&y was Mexican American and the
other half Anglo. When class means weré rank ordered for all

«

24 classes according to the'word‘meaning section of the Iowa

Tests of“BasiplSkills:- Form.6, Level 13, the classes from
the two;pfedominantly Mexican Amerigan schools occupied the
bottom eigh£ positions, or bottom ﬁhird, of thg range. The
meanrof this .bottom third’was'l€?851§n the word meaning 5
test, a grade equivalent of 5.5, while'the mean of the other

16 classes was 21.99, a grade equivalent of 6.7. Therefore,

the mean vocabulary equivalent of the predominantly Mexican
00112

’
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. groups regarding the personal attributes

Random Assignment of Classes to Treatment Groups'

nantly Anglo Qch@le (Table 3.5).

’

The observed dlfferences between the

£ the‘teachers and

individual sehoal_@haractefisticsbweré d

emed te be minor.

‘Because of the random assignment of clabses to treatment;

classes from the predomlnantly Mexican Ameriecan schools were
_dlutrlbuted across tr?atments. Thus, [the 1nvestlgator con=

cluded thdt there were no contextual ariables, other than

€

treatment, that accounted for observé@'differences between’
: ‘ Voo
. . | . .
the three treatments on the posttest. Table 3.6 shows “the ‘
digtribution of classes acress treatments’by ethnie groups.

‘The next two parts of this chapter relate the technical

aspects of the.experimental research.

Experimental Design

A 3 x 3 fully crossed analysis of variance (ANOVA) for
each ériterion measute was employed with-the p@sttest data
of this study. Thic design is shown in Table 3.7. The
same design wag used for all thyee dependent variablég. To
avoid needless repetiﬁion of the design, only one‘e#peri-'
hentalQ%ayout is shown with achievement as the dependenﬁ;

o+
l

variable. + .- = ¢ ‘ ' '

: a s . . .
There were two steps in the randomization process. ”
' S

First, the 24 classes wefe randomly assigned to one of three

00113 | ~
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Distributio% of Classes Across Treatmen?® )
a 0 .
‘ by Ethnic Groups
o .\' M 4' " -
o 90% /808 708
.~ Ethnic Criterion Criterion Criterion
Group Group Group Group
R . ] - . . < ] [ )
Predominantly’ - . .
‘Mexican ‘ : e ‘ = o )
American o S 3 \ 2 2
i — e b4 3
Mixed ® o oo
Megxican o -
American 2 )
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- American o 5 ° 6 5 .
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Table 3.7

- Experimental Layout (ANOVA) -

¢ T.-90% T,~80% T.~70%
. 2.7 _
1-8- Co-16 C17-24 .| ,
: . hY N ] B g
A Yan Y2, | Yam L Yaa
By ¥.211 Yoo | Y. . Y201
. g e N . -
B3 Yo Y 321 Ya Y31
Y1 Yo Y .31
Independent Variables:
14
Treatment ° . :
Vocabulary Levels - .
Dependent Variable: : ’
e ‘ N
. Achievement ~ .
‘( . B .
T represents treatments: t = 3 o
A represents vocabulary levels: -"a.= 3 "} K\~
C represents classes: ¢ = 24 T
Subscript Order: classes, vQcabulary levels,
treatment, measure ' -
. ‘ - ]
X ,
' - b
| | ‘
H |
. , "
"\\P‘ 5 /
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treatment groups. Treatment was then randomly assigned to
the groups. The first treatment group was to achlevetto the
90% criterion level; the second treatment group to the 80%

criterion level- and the third group to the- 70% cr1ter10n

- level. _ S ?an

e ) A treatment by blocks design was adopted for examlnlng

the effect of mastery learnlng on students of varying aptl-”%
: ! S
*.  tudes, espe01ally lower ability students. Aptltude, as £

measured by a vocabulary test, was selected as the blocklng
S variable.. The reason for us;ng a treatment by blocks de51gn

gs,related to the premlses of mastery “learning, drscussed o

'% _briefly\in~the introductory chapter and the review of the
.. v'?, y . i ‘.‘:‘:‘”.
’ : literature. An expllClt premlse of mastery learnlng is that

feedback-correctlve procedures are 1nstructlonal technlques :fé§§
whlch'ralse theplevel of achievement of lower performing | ‘ E;ﬁ
pupils in traditional‘instructlon; This premise,'as previ-
hfusly noted, tends to.emphasize the factors of the'énviron-
ment, over what happens in theoinstructlonal situation; and

* . . fo ignore the characteristics a learner brings tp instruc-

tion. mhe psychologlcal llterature has repeatedly demon--

77 strated that pupil aptltude rather than the type of treaﬁ-

- ment &s more 1mbortant in coghitive achievement (Duchastel
| “& Merrlll 1973; Oswald &'ﬁletcgpr, 1970%¢~Dalis, 1970 Mer-‘

' rlll & Towle, 1972; Duffy, 1972). The treatment by blocks
design permits the researcher‘in'mastery learnlng to.ascer-

. tain if mastery procedures -eliminate learning for the lower

00117
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~ : : ’ ) . LR
ﬁ aptltude student, when aptltude 1s measured'by a vocabulary
test, as in thls study. ' —

Students were admlnlstered the word meanlng sectlon of .

the Iowa Tests of Basic Skllls. Form 6, Levelol3 on the:-

. flrst day of-the treatment. A subsequent analysis of vo-
cabulary achievement across criterion level of treatment re-
vealed a homdgenelty of group means‘;Table 3.8). The suh--
Jects were rank ordered\by q&ass on the basis of the

N concomltant scoré and then divided into three blocks- a ..
hlgh; mlddle, or low block. ' The de51gnated ranges %ermltted
a mlnlmum of three 1nd1v1dual scores per classroom to fall
,wlthin each vocabulary level,»except for the high vocabulary
vgroup in one classroom’which contained‘only two scores

- (Table .3.9). 'AAdiscussioh of how the vocabulary -ranges were
H ' '

.

‘determined follows.'

Dlstrlbutlon ‘of Students hyﬁTreatment and

Vocabulary Level ‘ ’ -

2 : . : .
-Five teachers and g-total gf 24 seventh grade classes

-~

hY

with'734 students participated in the study. The number of

students within classes were. cla551f1ed by vocabulary level

2 ‘o 2

and criterion levelbln Table ;.9, Not all 734 students were
Jged in the data analysis. ,Thirty-four'students were
omitted from the data analysis for one of three reasons: (1)
‘prolon;éd absences from school,:(z)lwithdraWal from school
prior to the completion of the study, and (3)‘late,enroll-‘

‘ment into school after the study was almost completed.

u'ﬂ ) 1u_ &d{ . sﬂﬂ}jtl{; o N .‘
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g
/> ‘ ’ Table 3.8 ; '
. Mean Vocabulary Achievement Scores ’ /
4 ' .

by Treatment Groups

‘ | R T T2 | T3
I , ., 908 .. 80% » 708
- ; Crisﬂgion . | Criterion Criterion

Vocabulary' - : o o : :
| Means [ - 21.35 21.66 ©21.79
- F : . . 7 A . : ‘ T e
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'y¥24, or 73%, were from the low group. These flgures point. up” -

o Of the 34 students dropped from the data analysr%,'nlne,"

'or 27%» were in the upper and'’ mlddle:Vocabulary groups, whil

™~

ftiatéf fact that frequently correcEive prgﬁzdures cannot oper- .

" ate because the subjects for whom they ‘are 1ntended are not o ,/f//
] e, e

" 4n school where they can benefit from such instructlon. _ ~ N

v

'I ‘ ) R

S I - e ” g
Vocabulary Scores, Grade Equivalent, .A)"A * R { E

. and Natiﬁjal Percentile Rank e l‘ : ' y

ﬂﬁycabulary achlevement was the concoﬁ;tant var1able

used 1n this study. The mean read1ng scores. for students A
dlstributed by treatmént, class, and vocabulary level are
glven 1n‘Table 3.10. Tables 3. ll 3 12, and 3.13 glve thé

't‘.,w:

3
mean achlevement, retentlon, and at@itude toward the unit .

-
¥

scores by .treatment, class, and vocabulaﬂ? | The sample popu-
-'latgon was extremely'heterogeneous, w;th avreading ranget

equivalent. of 1.8 for the lowest to;ll.9<for:the highest

group.-'Grade\equiwalent ranges by-group were:£ high,v9¢4 to

11.9; middle, 6.1 to 7.2; and dow, 1.8 to 5.8 as shown in

Table 3.14. Y
Co S} . ' - :
The grade equivalent s¢tores translated into national é
s ! . a e ’

" percentile ran#s,indicate that the mean score of the high

vocabulary group-wa§ equivalent to the 64 percentile‘rank,

-

_the mean score of the middle'vocabulary group was equivalent

\ 4

.to the. 28 percentlle rank, and the mean . score of the low

vocabularx group was equlvalent to the 5 percentlle rank
(Table 3.14). The majority of students used in this stud§,
B “ " . « \'s T [

(7]
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' thefef©re;5fell b@l@w the nati©na1 norm for &@cabu%ary as

.‘
measured by the W©rd meaning a@@ti@ﬁ of the Igwa Tests of

BQBIC Skills? Form 6, Level 138 ] | .

,

Uﬂlt @f Statlsti@al Analysls ~ C e - L

‘The gr@up wlthln the @lass was, selected as the unit of

gtatlstical analy&&g because an important purpose of th18~
study was<t@ deternlne how students of varylng vocabulary :f(f
ablllty, eupec1allyll©wer aptltude gtﬁdents, performed under A:‘
dlfferentlal crlter1©n leyels. Aptltude qaa measuééd by a g
va@abulary test. Three vocabulary groups, hlgh, mldale, and‘y

! l@w, were determined for each class on the baglg of 1nd1v1d-
ual sccres on the W©rd meanlng section of the Iowa Tests cf

Baolc Skllls. Form 6, Level 113, Thasehvogabu;ary groups,. ' R

three per class, were subsequently employed as the‘unit of
Statistical,anglysis, providing a total of 72 éroups for the

data ahalysis.

Statistical Procedures

L4

A 3 x 3 fully crossed analysis of vaﬁiance (ANOVA) wég
used ' with the achievement, attitude, and'retention mean .scores
as criterion meagsures. This experimental design was used to‘
determine if thevclags means on each of the three,ﬁeasures dif-
feréa significantly “(p'% .05) across treatments. The computer )

) _ .
program used.in the above data analyseé was the BMD 1gv pro-

gram (Biomedical Computer Programs, 1973). ’ . ~

el <
: B
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Statement @f the Statxstlcal Hyp@thesea ' ' ' .

. The . purpog@ @f this at“dy was to determlne the effect

- of three crlterlcn mastery levels on. achlevement, attltude,

>

and retentlon of seventh grade tudents using a geography in-

structional unlt. To accomplish this purpose, the following

 statistical hypotheses were tested at the .05 level of sig-

. treatment, and measure.

T

nificance. The' subscript order is class, vocabulary level,

A@hieyementﬁ Main Effects of‘Treatment'
B MoaleMiaratian -
This statistical null hypothesis states that thére are
no statistlcal differences among achievement means across e

treatmenta. ThlS statlstlcal hypothesxs was tested agaigst\"

the two-talled alternative hypotﬁesis that.

}il:' ucanll #pule# -031 ' ' T

Al

This non-dlrectlonal hypothes;s states that there are
- Q "
statistical differences among achievement means across treat-
ments.

<

Achievement: Main Effects of Vocabulary,LeveI
B: Y.ll=t2a=V30
. o .
This staﬂastlcal null hypothe51s states that there are

no:statistical dlfferenpesfamong vocabulary groups on the

. mean posttest. scores. This statistical hypothesis was tested -

" against the two-tailed alternative hypbthesié that:

' Hy: Wil # ¥.2.1.# H.3.1
0 .
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This nondirectional hypqthesis states that there are',

statisticalvdifferences among,vocabu;afy,gfoups.

| 'Achievemeh;:. Interaction

H,: o111 - Y21 - M3l

n

W1 - V221 - M2zl e
o1 - Moam s Misa
This null h&pothesisfgtates that on the achievement meas-'
ure the'ihteraction of treatmentiana.vocabﬁlary levels is a |
hull.interaction. This statiet;cal hypothesis was ﬁested
against the~two?tailed alternétive hyéothesis that:
Hy: Mo - M2l - sy g
u.le:f;352213‘ W23l #
H.311 =¥ Béi - Y381, U

a

This nond1rect10na1 hypothes*s states ‘that on the achleve-‘
ment measure the interaction of treatment-and vocabulary lev-
els is not a null 1nteract10n.

-. The hypotheses for the analy81s of varlance for each of

the remalnlng effects measures followed the same format. It

'wae\not necessary to state each set of hypotheses because of

the- repetltlon 1nvolved.,’Therefore, the same hypotheses were

. A
applled to the measures of retentlon and attitude. ._~

a

Significance Level .

This study used the .05 significance level in testing <

- the null hypoﬁheses; This méans that a difference as or

larger than the obtained one could occur by chance as fre-

quentl&Aas'five times out of 100. ‘Therefere, the probability

0130




of,rejecting avtrue statistical hypothésis (Type I‘error)-is'
.05 (Myers, 1966). : | -
A Type II error is “the fallure to reject a false hypothe-

sis. The relationship between the Type I error and Type IT

»error 1ss1nVerse. By decreaS1ng the probablllty of a Type I

;flects a compromlse between the relatlve 1mportance of the

error, the researeher 1ncreases the probablllty of a Type II

error. The selectlon of a slgnlflcance level, therefore, re-
two types of errors (Myers, 1966).
i The power of a statlstlcal test 1s deflned as l-B, or

theﬂprobablllty of regectlng a statlstlcal hypothesis when it

_1s false and should be rejected.' If alpha (Type I error) is.

o held constant, the power of the SLganlcance test can be 1né

creased by 1ncreas1ng the number of observatlons 1n the sam—

v S

B ple. Therefore, if. power is 1ncreased, the probablllty of B

(Type II) is de@reased (EdWards, 1968) The .05 dlevel was

' used in thls study because it is approprlate to the moderate

'31ze of the N utlllzed, N = 72 as indicated in Tables 3 7,

3. 10, and 4. 1. It represents an adequate balance between the

| .01 level if the 1nd1v1dua1 (N = 734) had served as the unit

of analysis or the .10 level if the class (N = 24) had,been
used. . | |
Limitations of tﬁe Study -
This section discusses three principal limitations of
this‘study that affected its ext >rnal and internal validity.

One llmﬁtatlon, related to the study's external validity,

was the use of an available pool of seventh grade students

00131
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in 24 classes of the El1 Paso Independent School District.

This populatlon could not be con51dered representatlve of -

 the natlonal population. The subjects were below the nation-

B

al average in vocabulary knowledge. as measured by the IoWa

Tests of Basic Skills: Form 6, Level 13/ In’additionAthe '

ethnic coﬁboSition of ‘the sample did not follow national

a

'ratios. In the.preSent,study more than 50% of therstudents‘

L)

were Mexican Amerlcan.

F.

A second llmltatlon, dlso related to the external va11d~

S

’1ty of the study, was the lack of control for the language

-

varlable. Those Mexlcan American students for whom Engllsh
N

" is a second 1anguage were not excluded from the experlment :

or data analy31s, but ‘treated as low ab111ty students on the

vba51s of thelr scores on" the vocabulary test. ) :

. The first two limitations described relate to the low‘
aptltude characteristics of the sample, as measured by the
concomitant varlable. Nevertheless, the sample was appro-
priate for a study of mastery learning 1nvest1gat1ng the re-

lationshib of different criterion levels and aptitude on

~achievement, retention, and attitude. K

The thlrd llmltatlon of the study, related to the in-
ternal valldlty of the study, was the lack of systematlc
observations made in the partlc;patlng classes during the
treatment'period to ensure that mastery proceduresAwere be~
ing followed. Oral directions were provided to all teach;“
ers prior to the'beginning of the treatment; and each - -
teacher was civen written directions, a time schedule to

00132 =
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follow,. and a textbook and an answer booklet. The -investi-

a

- gator made frequent visits'to_all*participating schools
!eVery week. ’Tﬁqse prqcedures/strengthen the assumption that

the teachers and students followed the instructions outlined,

S

but the degree to which individual teachers and students may

- ﬁﬁ, .»have.déyiatedAfrom established proéedures cannot be deter-
) .
mined. '
N _The next chapter will provide the results of the study

and a discussion of the findings.

o




CHAPTER IV
. RESULTS mn‘fﬁzsqussion OF THE FINDINGS

N N . . \ .‘l,

The present study dld riot produce ev;dence supportlng the

‘hypothe51s that: a hlgher criterlon 1eve1 fac111tated learnlng

of materlalslat the seventh grade level. AnalySLS of varr-'

ance was used to test the statlstlcal hypotheses.of thms

'stud;.i Geography posttest and delayed posttest achlevement

and attltude toward the treatment were dependent varlables."

_Vbcabulary knowle&ge, as measured by the Iowa Tests of Ba51c

.ESkrlls- Form 6, Level 13»was used as. a blocklng varlable.‘J_.n_bf

%,

The statlstlcal hypothe51s that there ‘was no statlstl_,rl,uv

"~ cally signlflcant dlfferenqe (p < .05) among the treatment

groups ach1ev1ng to the 90%, 80%, or. 70% crlterlon levels was

tes ed at two. tlme 1ntervals. on the 15th’ day by a posttest
p

’after 14 days of 1nstructlon and three weeks later by a de-'

;layed posttest. An attltude scale was also admlnlstered the

same day as the posttest. K

Presentation of the Findings

A~

e - .
-Nine hypotheses were tested. The hypotheses'Were,stated\

in the null form and the probability level for the testing of
hypotheses,was'established at the .05 level of significance.

The findings for each of the nine stated hypotheses are

120
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- discussed br1ef1y in this sectlone A more detailed explana-

tion is offered in the second part ofnthisxéhapter, Discus-
sion of the.Findings.gé‘ o .

I

Hypothesis I Treatment and‘Geography Achievement

HO:'wl There is no signlflcant difference in mean
achievement across the three treatment levels.

! Th1s study sought to determ;ne whether there ex1sted a
s1gn1f1cant dlfference in mean posttest achlevement among
those students who were requlred'to attain’a 90%, 80%, or 70%

criterion level throughout a learning unit. The computed F

ratlo to test thlS null hypothesis was non-s1gn1ficant (Table -

) 4 l). A hlgher crlterlon level d1d not facllltate learnlng

o more than a lower crlterlon level' for exampleg Table 4. 2

~;)h" . f
shows that mean- achlevement for the three treatment groups
was 51m11ar. ‘

~ -

“_zkothesxs II *‘Vocabulary Level and,_ Geography Achlevement

[ n,:n'r -

H : 2 Thexe is no s1gn1flcqﬁﬁ“ ifference in mean
achievement across the' € ree vocabulary °
levels. v

ThlS hypothes1s states ‘that there will be no s1gn1f1cant

_dffference in mean achlevement among hlgh,lmedium,‘and low’ vo-‘r

‘ cabuiary groups on the posttest-geography scores. The cqh-

puted F ratio for vocabulary effect was significant (Table
4;1). Therefore, the null hypothes1s was rejecte&\and

the alternatlve hypothesis was accepted that there are
differences in achievement among the three levels of vo-

cabulary. The data analysis indicated a highly significant

. o035
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 Table 4.1

« - &

<

{

: Ahélysisnof,variahcé-for Treétmgnt,',

‘Vocabularygpevel,iandnlnteraction -

‘Achievement Posttest

P 2D

- —— ‘~, - )

Source of
~ Variatioen

.IDegrees of

‘Mean -
Squares’

Sum% of

Freedom | Squares .

«

Total -

Vocabdlar§
Level

. Treatment - |

: Treatmeht" .

Vocabulary
Level =

Réplicatiéns/” -
Treatment Xi
Vocabulary

71 32482.40° |  4682.85
B 1” . R .‘,

24724624 | 123623.12

¥

v o
449.68 | 112.42

63 84223.04

281.77, |

L
AN

*1336.87 - |

. 92.472%

0.211 -

i

.084

-

* Indicates Fkrétio;that_is signifidant.at'the .001f1evel;ﬂ

]
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difference at the .001 level. High vocabulary students

achieved Significantly higher than middle vocabulary students;

K midale vocabulary students achieved gignificantly higher than

low vocabulary students. Previous knowledge, as measured by

vocabulary, was a stronger factor in student achievement
' than the attainment of differential criterion levels through-
out the unit. As indicated ‘in Table 4. 2, achievement means

across vocabulary levels for the high, medium, and low groups
[ R

0

were 34,19; 26.79; and 19. 84, respectively.‘

.

S
Hypothesis III Interaction of Treatment

| and Vocabuldry Levels on the Achievement

Measure

-
e

Hbi°3 ;@here is no sidnificant interaction betWeen
treatment and vocabulary levels. ,
The computed F ratio for interaction results was non-
significant. Vocabulary and treatmentrdid not act together
to create a greater effect on student achievement than
either of the main effects, treatment and vocabulary, taken
into account separately. The interaction effect is the ex-
perimentfl effect created by the combination o% treatment

and.vocabulary over and above any effects ‘associated with

treatment and vocabulary considered separately.

Hypothesis IV Treatment and Geography Retention

H : 4 There is no significant difference in mean.’
retention across the three treatment levels.

This hypothesis sought to determine whether there ex-

"isted a significant difference in mean delayed pos¥kest

v 00138
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achievement among those students who were required to attiin
a 90%, 80%, or 70% criterion lgvelgﬁhrouéhbut the learﬁing
unit. The computed F ratio{tb test the null hypothesis was
non-significant (Table 4.3). The attainment of a.higher cri-
terion level'’did not facilitate fééeﬁtio?.mor§ than a lpwer
. level. As indicated in Table 4.4,bthe mean achievement score
is thé same fdr thev90%.¢riterion 1eve¥ and the 70% criter-

\ [l

ion level, a finding consistent with the achievement measure
~ : '
noted previously. _ -

Hypothesis v Vocabulary Level and Retention

H : 5 There is no significant difference in mean
retention across the three vocabulary levels.

'?hig hypothesis states that there will be no siénificant
di@féreﬂpé in meaﬁ retention among high, medium apd‘low vo-
cabulary groupsvon the delayed ppéttest geography scores.

The computed F ratio for vocabﬁlary effecﬁ was highiy sig=-
nificant at'the_.odl level (Table 4.3). Therefore, the null
hypoﬁhesis was rejected and the alternate hypothesis was ac-
‘cepted that there are differences in retention aﬁong the

three vocabulaf& levels._ High vocabulary students achiéved

~

~ &>
significantly higher than middle vocabulary students; middle

2

vocabulary students achieved significantly higher than low
’ » .

vocabuiary studehfs. Previous knowledge, as measured by vo-

°

' cabulary, was a stronger’factof in student achievement than

¥ . .
were differential criterion levels. Table 4.4 indicates the.

significantly different mean retention scores across vocabu-

Al

lary levels.
/
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| Table 4.3
‘Anal&sis of Variance for Tfeatmenﬁ, .
. . - "n
. Vocabulary Level, and Interaction -
' Achievement Delayed Posttest
. Source of - Degrées of -|  Mean . .Mean ) '
Variation | Freedom Squares Squares F Ratio
Total 71 299811.84 |  4222.70
Vocabulaiy SR _ °... . .
Level . 2 231964.96 115982.48 109.94*
Treatment 2 " 649.71 | . 324.85 0.30
Treatment X K o °
Vocabulary ¥ W _ '\\:7 o
Level 4 754.99 . 188.74 0.17
Replications/ o 1 J
Treatment X ‘ ‘ .
Vocabulary 63 66442.24 1054.63 | o Test

* Significant at .00l level. °
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Hypothesis VI Interaction of Treatment and

V@cehulary Levels on the Retention Measure

H@. 6 There is ne significant interaction be- “
tween treatment and vocabulary levels.

The cemputea F ratio for interaction results was non-
significant (Table 4.3). Vocabulary and treatment did not

act together to create a greater effect upon etudent reten-

s

tion than either of the main effects, vocabulary and - tneat-

ment, taken into account separately.

Hypothesis VII Treatment and Attitude

H@: 7 ‘There is no significant difference in
posttest mean attitude scores across
the three treatment levels. :

This hypothesis socught to determine whether there ex-
isted a smgnificant difference in mean attitude among thosev‘

students who were required to attain a 90%, 80%, or 70% cri-

terion level throughout the learning unit. . The»computed F

ratio to test the null hypothesis was non—signifi%ant (Table

4.5). Attitude toward- the unit was not affected by the re-

'quired criterion level (Table 4.6). The attitude scale

. represented a continuum ranging from a very positive dispo-

i R
sition toward the subject, represented by a value of 10.3,

to & very negative disposition toward the §ubject, repre-
sented by a value of 0.6. As .indicated in Table 4.6, the
three treatment groups sustained a relatively high attitude

toward tﬁe unit: Tl and T3 averaged 7.3, and T2 averaged

7.1, indicating little, if any, difference among treatment
. . A4

groups.

“ : 00142




« : ~ | - mTaple 4.5 ‘ ‘
Analy$is of Variance for Treatment,
Voeabulary Level, and Interaection -

- Attitude Posttest

' Sourée df Degrees of Mean | -Mean - :
. Variation Freedom Squares Squares F Ratio
Total 1 332482.40 | 4682.85
Vocabulary | | . | : R
Level 2 N ' 144.08 -72.04 | 2.95
_ Treatment 1 2 | 33.25| 16.62 | -0.68
Treatment X |
Vocabulary: ; ' . . ,
‘Level 4 » - 25.66 6.41 0.26
ﬁepiicatfons/ | _' : ‘ _
Treatment X - _ ‘ ’
- .~ Vocabulary - 63 1539.00 |- = 24.42° No Test

0
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&

; HypotheS1s VIII Vocabulary Level and Attitude

/“\. N

H,: 8 ‘There is no 51gn1f1oant difference in
: posttest mean attitude scores across the
three vocabulary levels. T e

ThlS hypothes1s states that there .will be. no signlficant

'difference in mean attitude amonguhigh, medlum, or'low vocabu-

lary groups on the posttest Attltude Toward Any Subject scale

A /
‘scores. The computed F ratlo for the vocabulary effect was

non—s1gn1f1cant (Table 4.5). Students belonging to the hlgh,
middle, or low vocabulary level groups dld not differ among
themselves on the attitude scale. Therefore,-the more strin-~

gent 90% criterion level did not result in a less positive

attitude toward the'unitvthaﬂ the 80% or 70% levels. Table

4.6 shows the small ‘difference among the high, middle, and

low vocabulary groups, 7.4; 7.2; and 7.1,.respectively.

-

Hypothesis IX Interaction of Treatment and

Vocabulary Level on the Attltuae Measure

HO: 9 There is no significant interaction
‘between treatment and vocabulary levels.

The computed F ratio for.lnteractlon results was non-
gignificant (Table 4.5). Vocabulary and Treatment did not

act, together to create a greater effect on student attitude

than either of the main effects, treatment and vocabulary,

taken . into account separately.

These three upivaria%e tests of significance for the
- . i

nine hypotheses are summarized in Table 4.7. -

~“ .
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7 Table 4 7
Summary of Unlvarlata Tests of Slgnxflcance~

Interaction and Main Effects

o Level of
Statistical Hypotheses (Null) . F | Significance
o - There are no differences:
I. Achievement: mean differences
for main effects and 1nterac- . _
tion; o - '
1. Main Effects- Treatment ' . 0.21 N.S.
2. Main Effects: Vocabulary 92.47 | = .001
3. Interactmon- Treatment o :
by vocabulary L 0.08 -}  N.S.
II. Retentlon~ mean dlfferences
for main effects and 1nterac-
tion; L '
4. 'Main Effects. Treatment 0.30 - ' N.S.
5. Main Effects: Vocabulary 109.94 .001
6. Interaction; Treatment - 1 ‘ 2y
' by vocabulary : 0.17 . N.S. ‘
A . .
IITI. Attitude: mean differences - 1
for main effects and interac- : :
t.‘LOn, o ’ .
o 7. Main Effects: Treatment 0.68 N.S.
S 8. Main Effects: Vocabulary ' 2.95 | N.S. -
' . 9. Interaction:  Treatment -
by"vocabulary ~ 0.26 N.S.
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Discussion of the Findings

A

The results of this study of’mastery learning indicated
no significant difference by treatment level criterién on
the summative_measures of achieuement, retention, and atti-

tude. Therefore, unlike the finding"of Block, higher criter=- :

ion mastery levels required throughout tﬁe unit.Pogulation

Growth in the United States and Mexico did not produce high-

er levels of achievement on the summative test. High. vo=

cabulary students achieved and retained more of the geography

-unit than middle or low vocabulary level students.' Middle

vocabulary level students achieved and retained more of/the'

geography unit than low vocabulary level students (See Table

-

4.2).

These findings suggest that differences~in achievement
were mostly a'function of tne aptitude attributed toyindi- ‘
vidual students at the beginning of instruction. . The data are
congruent with literature dealing with achievement and indi--
vidual differences, indicating that treatment islnot always
a sufficient factor infevery attempt to equalize performance
(Wright, 1967). ‘Notwithstanding the'purported‘provision of

mastery elements of feedback and correction, low aptitude

.students, as measured by vocabulary knowledge, were unable

to ovércome their learning difficulties to match higHer -

aptitude students, even when required to meet a high cri-.

terion level on formative exercises.

00147
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The number pf'studeﬁts who attained criteri&n’én the

geography summative pésttest equivalent to the criterion -
whiah had been required on the formative’exercises shows that
masteryAprocedures failed to,eliminaté'differences in achieve~
ment or retention by vocabuiary level. These data are shown
in Table 4.8, noting the number of students who attained cri-
terion on the“sumhative test and delayed postteSt by treat-;
ment and vocabulary level. Table 4.8 also Shdws;that'there
was little difference, if any, among mean aChievament, re-

tention, and attitude scores by rreatmeht.'\A ﬁbésible

Ulnterpretatlon of thlS f1nd1ng is that there was- too llttle

dlfference in the correctlve exercises among the crlterlon
levels to make a 51gn1f1cant dlfference in achievement, re-

tention, or attitude. Ift most of the lessons there was only

"a difference of one or two itema that had to be ansﬁéred'corzg

~rectly in order to reach criterion. For example, in a -

T

lesson requiring 20 responses, the 90% criterion grbup had
to answer 18 of Ehe 20 items correctly to reach criterion 7
and be able to proceed to the néxt lesSon;‘the 80% group had
to answer 16 correctly; and the 70% group had to answer 14

esson requ1r1ng‘lO responses, the 90% group

pe‘SO%, 8; and the 70%, 7 in order to meet
thé prescribed criterion. Appendix'B gives the personal
score logs for each treatment groups, indicating the mini-
mum number of 1tems to be answered correctly by students to

achieve crlterlon. Y
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; The significant difference in mean achievement, however,
came in terms of vocabulary levels. Most of the students who

attained criterién_on the geography posttest were high and ‘

middlehvocabulary level students as noted in Table 4.8. Only"

four low aptitude students achieved their respective criter-
‘ion levels. Therefore, feedback%?nd correction procedures
failed to eliminate learnﬂhg problems of loWer aptitude stu-
.dents. Retention findings are cons1stent w1th.the achieve-
nent findings. Since the required 90% criterion level did
not yield greater;posttest qphieVement results than the at-
tainment'of the minimum criterion, there is no reason to as-
sume'that a significant difference,on the regention measure
would result after a threeéweek delay period for administra-
tion of the delayed posttest measure. Therefore, none of
the attained'performance levels tended to equalize_auerage

achievement or retention around a high score.

- Student attitude, measured ﬁy the Attitude Toward Any
SubJect scale, was not affected by the differential criter-

ion level. On a scale from 10.3 to 0 6, where lO 3 repre-.

-  sents a pos1tive and 0.6 a negative attitude toward the

subject, é‘mean of 7.1 for treatments one and three and 7.3
forﬁtreatment two, as shown on Table 4.8, 1nd1cates a rela-‘
tively pos%tive attitude toward the subject.: Statistically,
the three %reatment groups sustained a higher than neutral
attitude toward the unit. The attitude data, however, is
indonsistent with the observational data on pupil attitude

reported'by teachers and observed by the investigator in the
. I . \ o - »
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“pilot %tudy.l Observational dataconfirmed the assumption ]
- ‘that the attainment of the more stfingent 90% criterion level
would resultlin less_positiVe attitude toward the unit than .
v the 78&Aor~80% levels.ﬁ As,observe& by both teachers and the
‘,investigat%f, the groups that achieved to the 70% or 80% cri-
terion leévels showed a more pos1t1ve att1tude toward the .
treatment because they repeated procedures less. The 90% |
level was sonetimes frustrating to students, especiélly low-
er ability stud]mts who reportedly showed a deslre to quit.
Some a!so attempted to sk1p the ,more difficult exercises.

-

’Students who failed to.attalnxthe 90% criterlon level made
comments which indicated a dislike for the procedure because
thp lesson in 1ts entlrety was repeateQ, especlally when ..
cr1ter10n had almost beeh attalned Mean att1tude scores by =
- .
'vocabulary level as shown in Table 4.6 indicates a small dif-~
'fere%ce among the three levels, even'though-the higher the
vocabular%ggevel, the higher the mean score for that level.
The lack of significant difference*ma& be attributed to
two\factors.t First, the study was a short-term one that in-
troduced new materials and procedures to students who may not
have overcome the newness of the treatment-within the three
week duration of the study. Second, tHe lack of control .to
ensure.that mastery procedures were strictly thered to by
students may have contributed to a nore_pos}tive attitude by

A

“those who did not, in fact, e perience the full impact of
s 7
the mastery treatment. Overall, however, teachers.and the

=

investigator observed that students enjoyed working on the

* ~

Q . ’ !
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unity some taking it hdme‘to get ahead. Students often com-
~ mented poSitively about the nature of the materials and the
: fact that they could write in their books and keep them.

_All of the teachers reported that some low abillty students

appeared t@ do much better with the unit .than W1th other
types of classwork customarily a551gned, even somé of those

puplls with a 11m1ted command of the Enqlish 1anguage. “The

frequent relnforcement which these students received was con-

to . N - . . 0
sidered by the teachers to be a valuable tool in their learn-

ing process. _ , ' -

-

It has been hoted that uhit completion time was not
statistically repor£ed because of the constraints of a lfﬁ;
ited time geriod which did not permit sgggénts(to compléte

the treatment,unit, thereby defeaﬁing mastery learning pro-

cedures. due to the lack of time. However, data were gathered

to indicate the number of lessons completed by treatment and

vocabulary level. : . ’ .

More students from the 90% criterion group failed to

vcomplété the wunit than pupils from either the 80% or 70%

. N
criterion groups. While about 20% of the total number of

subjects fﬁiled to complete the unit, 41% of those assigned
to the 90% performanée;leVel-did not complete the unit. Of

°

those subjects4in the 80% and 70% groups, 31% and 28%, re-

‘specéively, did nét complete the unit. . However, there was

v

no difference émong treatment groups as to the amount of the

unit completed. The amount of the unit completed by sub-

. ‘ ' - , s
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" the same, approximately half of the unit's' lessons were

finished. A

- A eignificeht difference did occur, however, in the
number of students who dld not complete the unit by vocabu-
lary level. A series ef %lteste were calculated with the
mean number of etudents not completlng the unit by vocabulary
level. There was a 51gn1f1cant difference at the .05 level .
between the middle vocabulary group and the low vocabulary
group,'as well as the high’vocabulary group and the low vo-
cabulary group. This flndlng is con51stent with the hypothe~-
sis that ach1ev1ng to high levels of mastery will require

addltlonal time. Table 4.9 shows thelapproximate’numper and

- percentage of students not completing the unit and the mean

: ) ?
number of lessongjgempleted by treatment and vocabulary level.

These daée point out the dilemma in school instruction with

respect to time,needed by lower aptitude students to‘eomplete.

‘ avlearning task. If the lower'aptitude students who did not -

complete the unlt//gd been allowed the time they needed to

Acomplete 1t, would their achlevement have 1ncre§sed as meas-

ured by the posttest?

The findings of this study are contrary to those of

Block (1970) who examined both‘%ognifive-and affective con-

sequences of four different performanee levels--95%, 85%,

75%, and 65%. Even thohgh this is not a comparative study,

‘Block's findings are pointed out because of the efﬁect

which the use 'of differential criterion®levels-had on meas-

ures common to both studies--achievement, retention, and
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att;tude. Block rep@rtea that maximél cognitive leafning

as measuréa by achie&ement, transfer, and retention was pro-=
duced bylthevgrcup of eighth gradgrs achieving to the 95%
mastery level on a unitIOf matrix‘algebra. ﬁ@wever, the long
run effects on interest and attitude were negative. Maximal
interest and attitudes,wer@ produceﬁ by those attaining the
prescrlbgd 85% ma tery level. oThe same group achieved only
slightly less than optimal cognitive learning.

The execlusion of 15 subjects from Block's data analy-
sis is important to note. - He reports that sgme gtudents
were omitted from the analysis because of thelr r@luctancg
to partlclpate in the\study fhe %¢9Au51on of such 1nd1v1d=
uals from the data analysis glves spurious results that need

careful interpretaticn. In addition, Block's_control group

received instruction not representative of the typical elass~
S

room. Students in the contrel group were given the pro-

grammed'text, told to study it with no further reinforcement,
and given the formative test. Control group procedures such
as those in Block's study do not appear representative of

traditional classroom management where a teacher presumably

takes a greater corrective role. Therefore, control treat-

»ment'procedures should be considered when mastery versus

non-mastery conditions are being compared to ensure that

AN

control groups are not deliberately assigned inferior in-

struction, deemed representative of traditional classroom

instruetion.
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Reagons f@r obtaining non-significant results 4n this
.mastery study by eriferion level are subject to speculation.
The.reseér@her suggeété three plausible explanations for the
' obtained results. First, studénts learned the mechanics éf
a mastery procedure but failed to learn the unit content.
The overt responses made by students as they proceeded to de-
rive information.from a data base in oraer to complete
sentence stems were in themselves ingqfficient to guarantee o
‘-magtery of content material. Upon completion of a lesson's

sentence stems, it was important that a student study the
composed narrative in its entirety to learn it. This impor-
tant reinforcing procedure was not monitﬁred by the mastery
éroceduresf If a s%udeﬁt failed to internalize the iearning'("
outcomes, he could not recall them 1dter in the final test.
At the end of each of the three parts in ﬁhe unit text, a
15 item multiple choice te§£ was self-administered using the
samevprocedurfs employed with the individual lessons. Ob-
servational data from teachers and the inveétigator showed
that students who took thesé three review tésts pexformed
poorly and showed considerable surprise at their low scores.
This information indicates that students were failing to
learn the cbntent as they completed the exerciseé.‘
The studies utilizing the FIRM method of instruction

. _ N
support. the above conclusion. First, Dale (1972) reported

no significant difference in learning between the FIRM and

-~

narrative units of instruction, Population Growth in the

oosse N
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United States and Mexico. Pelletti (1973), building upon

Dal@'g study, investigated the role of graphics in geography
according to five différeﬁt modes of presentatibn. The re-
suits indicated that ihe increased time it took students to
éomplete the FIRM unit, graphics as primary communication ”
with focusing instruments, @id not influence achievement.,

On the contrary, students achieved as well with less time

given simpler instructional materials, such as narrative

with graphics as reinforcement or narrative only.
N 13

A second possible explanation is related to a confound-
ing variable--language. Mastery learning is a strategy
aimed primarily at the low échiever. In this study, many of
the low achievers were also classified as non-English
spéake;s. Because tﬁe.materials were Qritteﬁ at approximate-

ly the seventh grade reading level, predominantly Spanish

'speaking studénts probably found the unit more complicated

than native English speakers, és observed by the investi-
gator and teachers. ‘While teacﬁers attempted to tutor fre-
quently the Spanish speaking pupils and to supérvise closely
tﬁeir progtess, the limited amount of time availabie in a
cLaSS'period prevented thé teacher from achieving optimal
tu;ofing conditions. ) |
A third reason for non-significant results -is the pos-
sible lack of procedural implementation by -teachers anﬁ
students. The teacher role in this study was very impor-

tant because it called for active participation, that is,

constant interaction with students and close supervision

00157
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of studehts. However, it was difficuit for the teachers to
euperviee each child's proéress as much as had been initially
expected. Students not meeting criterion and failing to re-
peat the’corrective procedure or claiming to have met the
rcriterion, when in faet they.had not, could have proceeded
\through the unit undetected by the ciassroom teacher for.a
period of stime. In addition, the investigator'had.changed
'the claes-paced mastery pattern, to an individualized pro-
grem- The class~-paced pattern had originally called for
periodic class dlscu551ons, supplementary activities or ma-
terlals, and. review procedures to be 1mplemented throughout -
the treatment at the teacher S dlscretlon. In the present
study the emphasis shifted from mastery of material to com-
pleting the unit within the time period of 15 days.

The last chapter will provide a summary and conclusions

of the study and recommendations for.follow-up research.

.
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CHAPTER V .

3

VSUMMA%Y, CONCLUSlONS,-AND RECOMMENDATIONS
FOR FOLLOW-UP RESEARCH
rhis investigation was an outgrowth of interest in
Bloom's construct of mastery learning. Bloom has proposed

that under appropriate instruotional,conditions, virtually

all students can learn most of what they are taught. The

- problem of mastery learning is one of finding a strategy that

matches instruction to the student so that he actually spends

the time needed to learn. A major premise of mastery learn-

4

ing, therefore, is that diagnostic and prescriptive instruc-

“tion can reduce, if not completely eliminate, learning

)

difficulties of children customarily attributed to aptitude.
The specific purpose of this study was to investigate

the relationship of differential criterion levels and apti- '

. tude on student achievement, retention, and attitude. Apti-

tude was measureﬂ in terms of the vocabulary subtest of the
Iowa Test of BaSlC Skills. Vocabulary knowledge was used to
establish three vocabulary groups--high, middle, and low.'
Achievement and retention were measured by the population

geography test developed by Dale to accompany the unit Popu-

lation Growth in the United States and Mexico} Attitude to-

ward the subject by different criterion levels was measured

145
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by the Attitude Toward Any Subjécﬁ‘scale of Remmers'(short~

- form). .
Differential criterion levels, aptituda, and intéractibn

effects generated nine research hypotheses. These nay be
summarlzed. there 1s a smgnlflcant dlfference (p < 05) by
three criterion levels~--90%, 80%, and 70%—and by three VO~
cabulary levels——high, middle,~and low-—and in the intetraction
effects of crlterlon and vocabulary on

. ' f- 1. achievement,

: 2. retention, and

o

Procedures

Instruction utilized the text Population Growth in the

United Statesvand Mexico (Dale & Rice, 1972) qrganized‘ac-/

cording to a method of presentation called the Forced
Inferéential Response Modeb(FIRM). It uses incomplete sen-
teﬂca'stems'to force Students to derive information from a
data base to construct a series of sequential responses. The
correctly cg&pleted stems compose a logical narrative which
expla%h 1nformatlon contained in the data base. In this
unit, the data base con51sted of maps, graphs, tables, and,
charts. Each data base provided the content for one lesson.
The maatery procedure consisted of. five main steps. «
First, a student Studiedla data base as a source of informa-
tion. Sécond, he proceeded to complete all of the stems on
the corresponding page-of the data base. These answers were

writteh by the student. Third, when the stems were completed,

00160




ion level did not facilitate learning more than a lower
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a student obtained an ansper booklet from the "teacher to ’

check his answers. If a student met the prescribed criterion

level, he recorded the score in his personal score log and
proceéded to the next lesson. However, if a student failed
to attain the prescribed crLtefﬁon 1éve1, he was ;equired to
review the original data base and repeat the lesson's exer-
cises jﬁ?a clean sheet of paper. Fifth, he obtained feedback

on the correctness of -his responses. A second score was also
, S

recorded in the pupil's personai score log. A student then

- proceeded to the next unit, whether or not the specified

criterion had been attained in the correction procedure.

Twenty-four seventh grade classes from’the_Ei Paso In-
depéndent SEhoolvDistrict in ﬁl Paso, Texas'se:ved as the’
ex;érimental population. From this available pool the
classes were randomly assignéd to threé groups and theh
treatments were randomly assigned to groups.

An analysis of variance was conducted with‘each de- {
pendent variable--achiévement, retentioﬁ, and afiftudé—-to

determine the affect of differential criterion levels on stu-

 dents of varying ability. Voéabulary knowledge was used as

a blocking variable. The study was a three-week treatment

withi:a delayed posttest administered -three weeks upon com-
M N -
pletion of the unit text.

Findings

On the geography achievement measure, a higher criter-

~
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_ crlterion level. There werxe highly significant differences

in achievement among. the high, middle, and 1ow vocabulary
level groups. »The results were the same on the geography
retention measure as on the achievement measure. . The attain-
ment of a higher crlterion level did not facilitate retention
more than a lower level. There was a highly significant dif-
ference in retention among the high, middle,'and low vocabu-
lary groups. On the attitgde measure there was no signifi-
cant difference in mean" attitude across treatment, the 96%}

80%, or 70% criterion groups, nor across,vocabulary level,

the high, middle, and low groups.
Conclusions

The findings for the main treatment effects were rcon-
sistent on all four criterion measures--achievement‘ reten-
tion, attitude, and unit completion time. The study did not
' produce evidence supporting the hypothesis that average;
achigvement would be maximized under the maintenance of more
stringent criterion levels. The same lack of relationship
between the various levels and a delayedrposttest, likewise
indicate that more rigid criterion leve{s did not facilitate
a higher degree of achievement. Most important of all was
the'statistical difference at the .001 level among vocabu-

lary groups on the achievement posttest and delayed posttest,

indicating that learning of the geography unit Population

Growth in the United States and Mexico was more a function

of aptitude, as measured by a word meaning test, than of

-
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~treatmént. The mean number of lessons caompleted was not af-

v | - 149
,'differentiél criterion levels.. However, as hgtedvin the chap-
' ter on procedures,‘thére is doubt if the pupils actually met
;the stipuléted criterion level. Where sgﬁdeq}s of différent
aptitude in & class are provided the same treatment, loﬁ.apti-
tudé studenfs do not have an advantage thqt.dqesrnot-also‘af—
fect the top aptitude group. 1In thié étudy limiteé-feedback-
Mggirection.procédures did’not ﬁelp the low ability students
reach a high 1evé1 of achievement, irrespective of the
critérion level assigned. - .
| Attitude foward the subject was not affecfed byocriter--
‘ioh level. The three criterion g:Oups were almost identical
in‘attitude and indicated a positive attitude toward the
fected by the criterion leve1,  As expected, the,higher
abilfﬁ& students compléted significantly more lessons than

the low ability students, as did, also, the middle_abilityh

group in comparison with the low ability students. Thése

findihgs are contrary to those of;Block, the only other in-
>GEStig€tbr to egamigg the effect of various criterion levels
on learning. In the Block study the méintenance of high
' criterion {evels thrqughou% a leérning sequence did contrib-
ute to sign;ficantly higher levels of summative achievement.
However, Blbck did not examine the relationship between
oachievement and éptitude.‘ﬂThe findings of this study were
§onsistent with those of other studies employing social

studies materials and conducted at the intermediate level

(Jones, 1974; Wyckoff, 1974; Fagan, 1975). These studies

g
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4 Qave ‘shown that mastery on formatiVe exercises did not con-

<

tribute to higher 1evels of achievement‘gy lower aptitude N

students. In view of these findings, theﬂfollOWing observa-

.

tions are made. i

Low ability students néed special assistance from teach-

ers and thé school’in overcoming many learning problems.

a teacher who ié prepared to work closely“With theolow
achievers would appear to offer the disadvantaged student
'somé‘hope of overconihg learning deficiencie;.’ In this study,
_the suggestion of Jones to incorporate close teacher super-
vision and tutoring of low aptitude students was empioyed in
addition to the use'of‘student‘monitors to assist low acpiev-
ers. Nevertheless, the results of this study and those of
Jones were' similar. in'view of the fact that self-instruc-
tional.materials did not work successfully with low aptitude

. N , e
students, even though frequent teacher and student tutoring

was provided, a combination of class-paced and’individual
based mastery materials and procedures is suggested-as one
means of assisting the slow learner to overcome hisblearning
difficulties. Corrective procedures, in addition to tutor-
ing, include use of alternate learping materials or exercises,
small group study sessions, and classidiscussions.

The use of multiple feedback-correction procedures will
require more time for lower apility students than the average
andvabove average acnieversl But whether or not the advan-

tage of this practice outweighs the disadvantage is important

' 00164
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to note. First, about 20% of the total number of subjects in

this study did not finish the unit. Of this” 20%, 41% were
from the 90% criterion group, 31% were from the 80% criterion

- group, and 28% were from the 70% criterion group. Yet, there

was no significamt difference among the treétmeq§~gnpup§ on
tzebamount of the unit comple%ed,nor the summative achieve-
ment perférmance. ‘The possible advantage of greater achieve-

ment ih'mastery learning approaches must be weighed against

the disadVantége of~1e§é material covered. In the social

studies, where subjeect matter is much less structured than

mathematics, the extra time that mastery procedures appear to

require may be unwarranted. The question arises as to wheth-

er it is quantityVOr quality that the school desires most for

)

its students. Today's. school administrators have to decide

- whether the economics of.achievement weighed against the ad-

[

'ditional time that is needed.to obtain quality instruétion

is congruous with their educational,goals.
The last section of the chapter will discuss means for

correcting the major limitations of this study in a’ future

- -

investigation. "
3 . '%
J Recommendations for Folléw-up‘
&
) Research

;
Based upon the findings, observations, and conclusions

of the present study, the'investigator submits the following
e s <3 .

specific recommendations for further researéﬁlfelatlng to

the facilitative effects of mastery criterioh levels.
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2

., This study should be replicated with the recommendations
-By the investigator that offset the major limitations of thé‘

present study. The purpose shouid remain the same, to study

.

, the effect of différent,criterién levels on the achievement,

.}

retention, attitude, and unit completion time of seventh grade

studeﬁ%g using Population Growth in the United States and

Mexico.' Aptitude should remain as a concomitant variable,

measured byAvocabulary, reading ayility,-or IQ and socio-

economic status. v )

The.first recommendation cgnc ns the duration‘of the
stydy. The three week duration of the present study was.in-
sufficient time to complete the unit in its ghtifety; 44 les;
sons, and provide supplementary élassroom and group activities

to reinforce 1§£?ning. The study should be extended an addi-

tional two to three weeks to enable the unit to be taught

under a semi-class-based approach that combines both individ-

ual and group based techniques. Bgcause.those students who
didAnot complete the unit averaged about 22 completed ‘les-=
sons, the investigatbr éuggests that an additional two to
three week extension will be sufficient to enable all stu-
dents to complete the unit, in addition to enabling the

-+ teacher to conduct group based activities as a means of unit

reinforcement. This_prbcedure was originally presc}ibed for

this study; however, when the classroom time available was
considered along with the,length*ﬁxtthg ynit in the pilgt

phase of-the study, the approéch was s&itched to an almost
- ,

<3

~
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completely individualized program to enable.most students to

complete the unit within a three week periéd.u
In addition to recommending an extehded period fo; the
study to provide é semi-class-based strategy, the invesfiga» _
tor sﬁggests thatgalterhative corrective procedures be uti-
lized. Besides the corrective alternative which calls for a
review of original content material and the use of,tgacher
_and student tutoring, two other corrective teaching proce-

dures are suggested. The first is the utilizétion of small

group discussion sessions to review particular lessons or

0

unit sections. 'Second, the FIRM unit Population Growth in

the United States and Mexico has a straight narrative counter-

part wifh no‘graphids‘which_can be employed as an,additional
corrective. Students who do not attain criterion can, be di-
rected to ‘the same lesson within the narrative tex;,Acontain-
ing the identical sentence stems in the FIRM unit but in a
completed and unlnterrupted fashion. A student will study
the narrative before repeating lesson)gxercises of the FIRM
unit or taking a-researcher=constfucté

/
The third recommendation is &

formative- test. , .

ass—bééed procedure
.which should enhanée student internalizatiqn of content ma-
"terial._ Students will be reédired foaéxplain to the class
any givgn data base in a systematic manner. »In explaining

a map, for example, the/ideal will be for- the studeht to
relate systematically the components of a map to one another
-~the title to the key, the key to the map itself, and the

_mép to the title of the lesson. First, the teacher will e

’ 00167 .
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have to demonstraté this technique to the class, using each
type of data base in the unit text. A questioning component
can be.ghdéd in which the teacher and th€ other students

7 raiée'questions to belanswered by the pupil explaining the Qi,
"data baée to the class, or other class members as well when
fhe'student who is reporting 6n a data base does not reply
to a given questioﬁ. There are a number of class-based
. :prqcedures that can be incorpogated into the sémi=clas§=
paced mastery strategy; pupil led discussions is only one

recommended procedure that may help students to better under-

stand the unit Populgtion Growth in the United States éﬁd
Mexico. |
The above ;écomﬁendafions to extend the duration of
the gfudy, %mplement additional correétives, and provide
class-ﬁased activities. and discussions have been made by the
investigator to correct the main weaknesses of this '
study in other related .investigations undertaken in the fu-
ture: Students, eépecially lower dptitude students, may be
“ more Successfql‘in theif‘learning because they wiil go be-
yond the mechanics of a mastery pfocedﬁre to perhaps a
greater understandiné‘of the m§terial. |
. An additional recommendatioﬁ/¢oncerns the need for fur-
thHer mastery learning Eeséarch in the social studies to‘as—
cerfain'whether hierarchically seqqenced subjects such as

mathematics lend. themselves more readily to mastery proce-

dures than do the social studies in which the sequencing of
maEeriai may be logical but not necessarily hierarchical.

H
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-

Appendix A gives one sample’ lesson from'each off the

three. parts in the unit Population Growth in the Uniged

) States and Mexico, as shown in the table of contents. The -,

first sample lesson frdm Part Iﬂis "Internal Migration."
- The second sample lesson from Part II is "Mexican Ameyicans
. in the United States." The third sample lesson from Part

III is "Comparison of Birth Rates and DeathtRates in the

United. States and Mexico." The unit consists of a total of

. 41 lessons and a 15-item review test for each of the three
parts. Students in the study were required to £ill in the.

empty blanks of the sentence stems with a response derlved

from the study of a lesson's data base. The reference to?

the unit text follows:

Dale, J. R.,<\hd Rlce, M. J. Population a
' growth in the United States and Mexico. P
o ’ . Athens, Georgia: Geography ‘Curriculum
Project, University of Georgia, 1972.

+ .
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Aruitoxt provided by Eric:

' S Part 1 l = 7
16, INTERVAL MIGRATION
1. A secgnd major type of nigeation involves the permanent

moverent of people within the borders of a country, This -
type of nigration ig called .., )

172

2, In thiﬁttype of migration the ... of the country are not
crosced, . . : ¢

In Mexics today; the most important type of internal aigration
involves the movement of people from farm areas into eities.
Figure 13 ghows that: ’

7

. 8. Cities are also éhllpd «ss areag, . L

%o . In urban areas, the density of pepulation is ...

S Farn areas Jra often called ... areas. 5

6. Places where most of the population rvakes its living by

fishing, farming, or mining are called ... oreas.

- s

7. Pecdple who live in homes that are very close eogethcr usually
live in ... areas,

4 i

in Mexico is the search for higher paying jobs. The people
who move to the city will make their living by working in ...(1) .

8. The population density of .(1). areas iz lower than the -
population density of .(2). arcas. (1) |
: . . : (2) ‘
. ) N
9. Today many Mexicans are migrating from .{1). areas to
live in .(2). areas. ‘ . )
. I o ¥
' AN .
) < (2) -
~ . o :
10. One &% the major reasons for the rural to urban migration : o *

(2), O

! o AT (@)

11. People in rural northern Mexico are pulled northward toward =

-

cities along the border of the ...

12, People in rural southern Mexico, are pulled toward the capital
of Mepico, which is ... ° . . Lt

an

2 .
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L Part 2
17. MEXICAN AMERICANS IN THE UNITED STATES
. I
1., Between 1954 and 1964 the natiort that sent the largest

nunbér of immigrants to the United States was ...
(If you have forgotten, see Figure 39.)

] . )
2. Mexicaas that immigrate to the U.S., or the children of
Mexicans that have come at an earlier time, are called .
3. The total nuzber of Mexican Americans in tho U.§5. is
. estimated to be... oy

4, Most Mexican Americans live in the states of ...

5. Since most of these Mexican Americans live in these five
states, they make up a very important part of the ...
of these states. ,
6. Four of these states are located 310ng the U.S. border
with ...

7. Outside of this five-state area, the heaviest Mexican

American populatzon is found in some cities. Four such
cities are ...

8, The nuwber of Mexicans immigrating to the U.S. is larger
. than the number from any other country. We can therefore
' expect the Mexican -American ‘popufation in the U.S. to
continue to ...

64

)

L&)

174

(4,

)

89

@

3)

4)




175

. ~ Figure 49: .
Birth Rate and Death Rate
: for U.S.and Mexico 1920-197I
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N " Part 3
2. COMPARTSON OF BIRTH RATES AND DEATH RATES IN THE
UNITED STATES AND MEXICO
1. The last set showed that the total population of the .
.{1). was larger than that of .(2). ' 183}
] ()
2. ¢ It also showed that the Mexican population was growing :
' at a ... rate than the United States population. This
set will try to digcover the reasons for the rapid
growth of the Mexigan population. 5
3. .The Mexicanlbirth rate ﬁer thousand in 1971 was ... -
4. The Mexican death rate for that same year was ... per- .
Fhousand. . .
& o ' o \
5. The Mexican birth rate per thousand was greater than the

. dedth rate per 1000 isi 1971 by ... psr thousand.

6. The U. S. birth rate per thousand in 1971 was ... .

7. In that same year the U. S. death rate per thousand.

W3S ... et

8. Thus in 1971 the U. S. birth rate was greater than the
U. S. death rate by only ... per thousand. ' '

9, From these number§ we can see that the major reason for
the fast growth in Mexico in 1971 was that many more
Mexicaps were born in 1971 than ... in 1971, ™~

10. 1f we took-an average group of 1000 people from the
* Mexican population in 1971, we would find that the
nunber of births would be gredter than the number of

déaths by ...

11. If we took a similar group of: 1000 people from the U. S.
, population in 1971, we would find the number of births
2" would be greater than the number of deaths by ...

\ -
12. Thus.we can see that Mexico is a country with a high
.{1) rate and a low .{(2). rate, * R ‘ e

9 o

13. The U. S.; hoyever, is a colmtry with both a low _
.(1). rate anfd.a low .(2). rate. . 4Y)

L .y 80 . o .
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PUPIL'S PERSONAL SCORE LOG ’
(90% Criterion Level)

NAME TEACHER PERIOD
Qe NO. YOU MUST : {
. SECTION GET RIGHT FIRST EXERCISE SECOND EXERCISE
1.1 15 .
1.2 16
s 1.3 18
' 1.4 19 .
- 1.5 15 ) i\
1.6 13 /
1.7 13 |
1.8 7 |
1.9 10
1.10 14
" 1.11 10
1.12 11
1.13 7
¥ . REVAEW I 14
2.1 16
2.2 9
, < 2.3 11
2.4 15
2.5 14
~ 2.6 - 20
2.7 10
. 2.8 7
2.9 10
2.10 9
2.11 10 : ~
2.12 15
2.13 18
©2.14 20 -
Ty 2.15 10
2.16 14
2.17 14
~2.18 10
2.19 9
2.20 11
2.21 17
o 2.22 13
REVIEW II 14
3.1 . 8
3.2 14 N
3.3 14
' 3.4 14
3.5 15
3.6 6
REVIEW III 14
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PUPIL'S PERSQNAL SCORE-LOG .
. ) (80% Criterion Level) .

NAME. .

PERIOD

UTEACHER

- SECTION

NO. YOU MUST
GET RIGHT

FIRST EXERCISE SECOND EXERCISE

*
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(’7~0p_ri‘terion Level)

~

* SECTION .

NO. YOU MUST
GET RIGHT

e PERIOD

A 0

TEACHER

.FIRST EXERCISE SECOND EXERCISE
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TO THE STUDENT AND THE TEACHER — -k
»
. i & . *
The unit Population Growth in Mexico and the United.
States is_prepared -in the form of a teacher=tutor text.

‘

The population 1nformatlon you are to learn in this.
book is given in the form of a data base. The data’base
is presented in the form of a map, a graph, a table, or

-a chart. Examples of these are:’ . «
e A Map . page 3; Figure 1
. - A Graph - page 7, Figure 3
N A Chart page 7, Figure 4-
: A Table page 31, Figure 18

On the page opposite the data base is a series of
completion statements. - The completion statements-direct
you to study the data base’.in a particular way. To com-

e o | 182

plete the statement, you must study the map, graph, chart,

or table.
Before you begin the unit, your teacher will intro-'
duce/ the different types of data base. Pay careful at-
tention to this introduction so you can get a dood idea
of how to study a data base. Study especially the tltle,
the key, graph headings, column headlngs, and other in-
formatlon in the data base.
~ After your teacher has' shown you how to study a data
base, then each pupil will begin the unit and proceed at
his own pace. Study the data base of a lesson, and then
proceed to f£ill in the blanks on the completion page. Do
not try to do it from memory. Look at the data base to
_ find. the answer. Then read.to yourself the’statement(
with the completed‘-answer. This step of reading your
completed statemgnt is 1mportant to help you learn the
‘1nformatlon.

’

3

After you have completed an exercise or lesson, take
the answer booKlet and line it up with the completion ex-
ercise. If you get the answers correct put a check mark
(V) on the answer item. TIf you do not get the correct
response, put an (x) mark. Then draw a line through the”
incorrect) response. Add up the number of correct respon-
ses (v) and put the snumber in your. log. :

If you got: the prescribed numbér of reszppses right,
or more, you may proceed to the next exercis If you
did not get the passing number right, you are to re-study
the data base. If you still do not understand, ask your
‘teacher or ,a monitor to help you. . -~

¥

.

2
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.

L . After the reV1ew, you do the exercise a second time.
. - Take a blank sheet, write your name on it and perio@, and

* cover up your answers. Then do the exercise a second,

’ . time. Check your exercise against your ariswer book, *
v checking .(¥) the correct responses. Enter the number of ‘ .

correct responses on ‘your answer sheet and in your 16g. _
*  Then hand in your answer sheet to the teacher. )
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A TEACHER’S. GUIDE TO POPULATION GROWTH IN THE UNITED 12N

N - STATES: AND MEXICO: QUESTIONS FOR DEVELOPING - .
. '};MAP AND GRAPH READING SKILLS a
. o~ . ¢ S

»
. .
° “

"FIGURE I:

l; What does Figure I represent? A map? A chart? &
> . graph? (A map) '

' * 2. What is the title of the map? (Indian Population
Density of NOrth Amerlca - 1492)~ .

3. What does the word density, in the title, mean?
a . (Population density re'fers to how crowded an area .
is) :

v‘&_
x

4. The title provides four dlfferentnklnds of 1nforma-

X tion. v >
i Who?- T (Indians) '
| - What? ) (population den51ty) .
Where? - (North America) ' ‘
When? ©(1492) ' . , R

-

5. What countrles are shown on the map’ (Canada, Unit-
- ted §tates, Mexico) = -
6. Look at the key of the'mapQ\ How is an internation-
al -boundary symbollzed?- (One line, two” dots)
o .
Hhere dozyou see‘an 1nternatlonql boundary on the
‘map? (Between Canﬁda and the United States, the
‘ W. S. and Mexico, and Alaska and Canadd)
. N B ’
ro ’ What does a boundry line’on a map signify? (Where
one country ends and another begins) -

7. What else does the key tell about the map? (The
number of Indians per 100 square miles)

L 8. What does low denslty mean? (Few or no Indians or
0-10 Indians) , '

9. What does medium density mean? (Some scattered
groups or 11-16 Indians)

10. What dges hlgh den51ty mean° (Some large.groups or
61-150 Indians) .

11.. What do highest densrty mean? (Many large groups
or more than 150 &ndlans)




"o

~12. Locate the north arrow on yo@r map (On the east
e coast of the U. S.). What does the arrow on a map
always tell? (North direction)
13. 'How much distance does the scale on the map repre-
sent? (400 miles)
5
What does the scale mean? (The length of the sgcale
on the map represents 400 mlles onn actual land sur-
. face) . o '
l4. Why'is it important to study the key of a map? }So"(
that one can understand “the information given on
the map) c .
FIGURE 2: R
1. What does Figure 2 represent? *(A map)
2. What is the title of the map? (Major-Indian Groups
and Food Production in Mexico - 1519)
Whom does this map tell about? (Major Indian greups)
What is the map about? - . (food productlon
. What country is represented? (Mexico - - S
When was this  information true? (1519) W o .
3. wWhat ifformation does the key provide? (Interna-
RN national ;gégdary, -capital c1ty, and how the In-
. dians produce most of the1r fodd)
4. How is an 1dternatlonal boundary represented on the
®* map? (One line, two dots) < -
Do you see a boundary line on the map? (Yes, be-
tween Mexico and the U. S.) - ‘ . -
5. What does a large dot on the map Slgnlfy? (The
< capital city of the Aztecs) . .
6. Howféld Indians producé most of their food? =7?Tsh- ’ i
ing, farming) hunting, and gathering) ®
7. “ How much distance does an jnch and a half on the .
map represent? (400 miles :
8, Find the north arrow (in the Gulf of Mexice). What
does the &drrow signify? (North direction) :
What -are the names of the major Indian groups shown

e ’ 186 H

[y

on the map? IChichime%, Tarascan, Tarahumar, Aztec,
- and Mayan) *
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FIGURE 3: SR |

1. What does Fipure 3 represent?' (A graph)

2. .What is thlS graph ent1t1ed? (Estlmate of Mexican
Populatlon During .the Colon1a1 Period 1519-1810)

,3.' What was the cdlonial period of Mexlco? (When Mex- .
ico win/ruled by Spaln) ' :
4. 'How 1 'g did, Mexico's colonial perlod last? (From R
» 1519 to 1810 or 291 years) S . 2.

. . 5. ‘What does the verticle axis, the one going up ang
(. . . down, measure? (Population in millions)

B. What does the horlzontaliax1s, the one golng from
left to rlght, measure? (Years)

7. What three groups does the key represent? (indians,‘
Mestlzos, and Whites) '

_ ‘Which is the largest group? . (Indians) .
0" Which is .the second &rgest group? (Mestizos) .
oW * Which is the smallest group? (Whites) /
° 8. .How do-you thlnk a: person becomes a Mestizo? - . L
. (Born to parents of mlxed races)

9. What does the number 10 on the verticle axis re- °
. Present? {10 million peopleé) .

¢

~ .

FIGURE 4:
1. What does Figure 4 represent? (A chart)’

2. What the title of this chart? (The Major Causes h
) for the Decllne of the Indian Population:, 1519 to
1650) ' v - : :

‘ 3. How many years are there between 1519 and 1650?
' (131 years) —\#

,'4. What does the word decline mean from using the con-
' text and looking at the map? (To decrease in num-
ber, to become fewer in number) ‘ R

5. How many columns’does the chart\have? (Three)
6. What is the heading of the first column? (Wars)
‘ What is the heading of the second column? (Diseases)
What is the heading of the third column? (Forced
labor) v \ .

00201 | o
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. 7. What does the asterisk after the word "Diseases" °
- tell you? (Look for.a footnote) : . .
L}

Whatvdoes the footnote ‘say? ' (Diseases killed moge

N Do Indiaﬁe than any other cause) 9
8. .Call upon stﬁdents to read the information in the N
columns. What were the major types of diseases that
' c¢aused the eath of so many Indians? (Small pox, .
) measles, mala and yellow fever)
FIGURE 18: o (- o
1. What does Figure 18‘repre$ent? (A table) .,
. 2. What is the title of this table? - (The Decline df
the U. S. Indian Population) ) .
Al 6 -

'3. What is another word. for the word "decline" 1n the
»t1t1e7 (Decrease)

4. Read the'title again. Whom doés this t1t1e tell
. . about? (Indians) Where did these Indians live?
P (The U. S.) . ‘
t
5. How any columns are there in thlS table’ (Seven)
. What is the head1ng of the first ,

3 column7 (Name of the Region)
" What is the heading of the, se-- . : :
+ cond column? (Date of First Euro-
- . ) , péan Contact) ‘
The third calufm? (Number of Indians at the Time
. - ‘of Contact)
- " The fourth column? (Number of Indians in the Region
*in 1907)

The fifth col 2 (Major Cause of Dec11ne)
L The sixth column? (Major Disease)
» The seventh column? (Largest Tribe in the Region)
How many regions are shown on the map or the table’
(Ten regions)

>/

»I'J
7. Locate the Southern Plains reglon in the first col-
umn. Now, point to.the same region on the map above. . .
What was the largest tribe in at region?
(Commanche) . L. ‘ ¢

-

8. How many different characteristics are given to you
for each\of the ten regions in column one? (Six .
. charasteristics beginning with the date of the first
. European contact aﬁd endlng with the largest tribe
i in the reglga%"/’ .
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9. 1Is eadh reglon llsted in the table represented on
the map above? (Yes)

10. pr‘are Flgure'17 and Figure 18 related to one
another? (Figure 17 shows the dis{xibution of
,those reglons given in Figure 18) .
What was the earliest date of European Contact?
(1600) What was the latest date given in Figure 18?2
(1845) Where did you look to find out the answer -
~ to the question? (Looking down the second column)

11.

12. Whlch of the columns in Figure 18 are totaled at
‘the bottom of the table?. (Columns Three and Four)
Which total is greater? (Number of Indians at the
Time of Contact) -e
What jis the dlfference between these %wo columns?

* (583,000)
What does this number, 583,000 mean? (583,000 In- .

~ dians died between 1600 and 1907). S .

N .

o>, 2 -
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‘

. Appendix .E gives the geography achievement posttest
. . | ’ ]

"used in this study. ;&he 50-item posttest wgé deQekqﬁed”by,
~ <« : . . . [}

d. R. Dai% in 1972; the reference to the Dale\Sthdy follows:

. ‘

Dale, J. R. An analysis of the effegts on
achievement using the forced inferential -
‘response made in an 7ntermediate grade popu-
lation geography umit. ' Unpublished doctoral
dissertation, ,University of Georgia, 1972."

.
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' . FINAL TEST FOR UNIT ,
"POPULATION GROWTH IN THE UNITED STATES AND MEXICO"

. DIRECTIONS: SELECT THE ANSWER WHICH BEST COMPLETES THE.
FOLLOWING SENTENCES. PLACE AN  (X) IN THAT SQUARE ON YOUR
ANSWER SHEET WHICH CORRESPONDS TO THE ANSWER YOU SELECTED.

1. Before 1500 the den51ty of Iﬁélaﬁ populatlon in the
United States was . . a
\ ‘ l. far greater than ;n Mexico.’ ‘
= 2. only slightly greater than in Mexico.
/3. about the same as in Mexico. -
4. dess than 'in Mexico.®
€ a : . . y
2. Most of the Indian groups that lived in southern and
central Mexico'in 1500 produced their foed by
1. hunting animals like deer and buffalo.
2. gathering seeds and wild fruits.
3.- farming crops such as maize, beans, Gnd squash.
4. flshlng for trout, salmon, and tuna.’

. 3. The greatest killer of Indians in both Mexico and the
' - United States was the
’ ‘% 1. bullets from the White man's guns. :
2.f_forc1ng ‘'of Indians to work in gold and 511ver
‘mines.
3. diseases brought to the New World from Europe
and Africa.
4. forc1ng Indians to. work on plantatlons.

4. The major cause for the 1ow rate of 1mm1gratlon to.
i Mexico between 1810 and 1920 was that
1. Mexico was involved in many foreign and civil:
“wars during this period.
2. Mexico was already overpopulated in 1810.
3. diseases made Mex1co very unsafe during thlS
period. =L
4. the government stopped all immigration to
. Mexico after 1810.

5. The total population of Mexico in 1971 was out -
1. 12 million. ‘
2. 52 million.
3. 72 million.

6.. Since 1930 Mexico has gone through a periéd of
1. war and rapid population growth.
2. war and slow population growth.
3. peace and rapid population growth.
4. peace and slow population growth.

ERIC - . 00206
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7. The major reason for Mexrco s populafion growth 51nce

.. 'a 1930 has been
_— l. a great decrease in the blrth rate. *
, 2. a great increase: ;n the death rate. e
3. a great decrease in the death. rate, RS

4. a great increase in the numbel of immigrants. .

8. -A migrant who moves ott of a country is called an

> 1. internal mlgran .
2. internal emigrant. - , :
3. immigrant.” :
4, .emlgrant. cL “
9.. The parts of a country where most of the people make
their living by fishing, farming, and mining are .

called -
l. city areas.: Lo ‘ ,
2. urban areas. ; v .
o . 3. suburban areas. T ’
SR : - 4. rural areas. . \ \
10. - Most of Mexico's major urban places are located -
R 1. along the shores of the Pacific Ocean. -
- 2. along the shores of the Gulf of Mexico.
, : N 3. along Mexico's southern border with Guatemala.
DR ~ 4, at inland sites in the central and southern
padrt of the country.

11. a larger part of a country'svpopulation starts to

live and work in urban areas, we can expect the N
country's _ . )
°l. death rate to rise. :
. 2., ‘birth rate to stay the same. . °

3.” birth rate to decline. \
4. birth rate to rise. . '

. AN !
12. Three European countries that established colonies in
North American east of the Mississippi Rlver were

l. England, Ireland, and Germany. e
2. England, Spain, . and Mexico. ' .
3. England, France, and Ireland.
%ﬁ 4: England, Spain, and France.,
.‘i'zi - A\ D
“13.- The major reason the Unlted States government takes
a census of the populathn is to
l. determine the size of the U.S. population.
2. determine the amount of taxes each citizen
must pay. ’
o . “3. decide the numbér of senators each state will
: have in the U.S. Senate.
4, decide the number of representatives each state
will have in the House of Representatives.

i
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19,

20.
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The blrth rate, death rate, and migration rate are
called population oL ) _ ‘ . ' -

lz, effects.
2. cauges. . B ]
3. variables. - : ~ . _ *
- 4; bombs. _ . . '
A shortage of food and a lack of jobs will
1. pull 1mmlgrants into a country. . - .
2. push emigrants out of a country. .
3.pwhmmwwﬁ1ﬂoammuy S o
4. pull emigrants out of a country.

Beforc 21860 most of the 1mmlgrants that came to the

1.
22
3.
4.

United States came from the countries of

Englagd Ireland, and Germany.
Spain, France, and Italy
Hungary, Italy, and Poland. I
Canada and.Mexico. -

In - 1965 most of the 1mm1grants that came to the

United States came fron v

l. .England, Ireland, and Germany.
2. Mexico and Canada.
3. Hungary, Italy, and Poland.
4., England, France, and Spaln. ‘ )
The .great increase ‘of the Unlted ‘States blrth rate - .7

after the end of World War II is called the

1. Great Depre991on. '
2. Population Explosion. . . { ®
3. Baby Boom. _ ‘ -
4. Cold War. : g : ~ C

Since 1920 the United States
1. death rate has declined sharply. i oo .ot ~
2. birth rate has stayed about the same. < R
3. birth rate has declined sharply. &
4. ,birth rate has moved down,- up, and down agaln.

The most 1mportant type: of United States internal
migration that hag occurred ulnce 1900 has been

I'. urban to rural.  ° . .
2. cities to. farms. : ) . \» P
3. rural to urban. - - s
4. suburban to urban. s P w
=
Since 1940 many Americans have mlgrated from e
1. cities to suburbs. :

‘2.
" 3.
4.

cities to farms. S
suburbs to cities. :
suburbs to farms.

T
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23,

25.

26'.

27.

28.

- The .1970 census showea that

The greatest number of Mexican Amerlcans 11v;ng in
United States today live in the .

1. .southeastern part of the country.
. 2. northeastern part of the country.

3.- northwestern part of the country.

4.v.southwegpern paxt of the country."

1. all states were not grow1ng at the same rate.

2. all states were growing at the.sSame rate.

3. some statés were adding large numbers to their

© 7 populations and none were losing population.

‘4. more states were losing populatlcn than were
gaining population. o

Since 1910 there has been A4 strong migration of
1. old people from Flo ida to New York.
2. Blacks fr@m the southern cities to the northern
- cities.
3. Whites from Callfornla to Nebraskaeand Oklahoma.
»-4. Mex1can Amerlcans from Ontana +£o0 New Mex1co.

In the United States the area of hlghest populatlon
densmty runs from

1. Chicago to Los Angeles. ' , A
- 2. .El Paso to Mlaml. ’

3. Boston to Washington. = . ,

4. Washington to Miami. : \

In 13871 the United States had a total populatlon of
~about . : . ; S o,

1. 58 million. !
2. 108 million.

3. 208 millionm. :
-4, 408 million. _ .

o

In 1971 the Mex1can populatlon was |
l. growing at a slower rate. thén the Unlﬁed States
. fpopulatlon.
2. growing &t a faster rate than,the United States
- population. : .
3. growing at the same rate as the United States
. populatlon. = . .
4. not growxng at all. -

N x

In 1971 the average’ age of the United States popu-
lation was.
l. older than the average age of the Mex1can
o popu}ation.
. 2. ~about the ‘same as the averagg age of the
Mexican population.

. o
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3. four times as large as the.Mexican population.
4. eight times as 1arge as the Mexican population.

About 10 out of every 100 people in the Unlted >
States are - o
. Mestizos.
. Whltes.
. Blacks. .
. Mexican Amerlcans.

‘ {

Over 1/2 of the people 1n ‘Mexico are
. Spanish.
Mestizos.
Blacks. -

ndians.

The 1n3§qductlon of modern medicine and 1mprovements
in sanitation in many of the underdéveloped natlons
of the wofld has caused a rapid

l. increase in the birth rates.

2. decrease in the ‘birth rates.

3. irncrease‘in the death rates.

4. decrease  in the death rates: . .
By the’ year 2000 some demographers expect the U.S.
population to be about .

1. the sane size as theQMex1¢an population.

2. twice as large as the Mexican population.

3. four times as large as the Mexican population.

4. eight t{imes as large as the Mexican population,

In 1971 Mexico's largest urban place was
1. Mexico City.
2. Tampico.
3. Ciudad Juarez.
4. Tiguana.

Some river valleys were good sites of early settle-
ments because they
1. were the homes of only friendly Indlans.
2. had many valuable minerals.
3. proyided good soils and easy transpgftatlon.
4;'”we ‘free of dlseases andkinsects.

* >

Between the years 1790 and 1860 most Amerlcan fami-
lies had = ° - N
1. no children. '
2. about one child. {
3. about three children.
4. five or more children.
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* . 3, far less than the number of men over 65.
T4
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The population of the Unlted States in 1971 was
smaller than the Mexican populatlon.
2\ about the same size as the Mexican populatlon.
3. about twice as large as. the Mexican population..
4. about four tlmes as large as the melcan popu-
.lation.

-,

The U. S. Constltutioﬁ'stafes that a census of £hé

"populatlon must be taken every @
l. year. ° ) 4 '
2. 5 years.

3. 10 years. mk : ’
4. 20 years.. - ) ) '

The number of woien g¥et 65 years old in the United
States is. A N
- 1. less than the number of mer .over 65.

2. about the same as the number of men overx65.

., greater' than the number ' of men over 65. ° \
’ . . .

‘g o 0_\5» . . B St

Many of. the countries that are taklng their first

steps toward modernization have'high birth rates and

‘low death rates. ; This means that)they w1ll likely
1 have

¥. high growth rates.;
2. low growth rates.
3.7 growth rates that are slow1ng ‘down.

-4, little 4r no growth.

A country witht a large part of its:population under
15 years old is kpkely to have © -
1. high growyfi rate. ’
2.. high de rate. .
3. low birt# rate. A »
4. low growth rate.

Many of the more modern nations of the world, like
Sweden, Japan, and the United States, have

. low birth rates and low death rates.

. low birth rates.and high death’rates. -

high birth rates and low death rates. . , .
-high birth rates and high death rates. o .

=W N

.
:

of population density z%ows the
total population of a ‘country.

nulber ©of people living in each state.

averadge number of people for each square mile.
number of square miles in a country.

7
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43.

44.

45.

46.

Population Pyramid" Co
Country "A" '

.- ' . ‘\,
N . !
. Population Pyramid
Country "B"

-
—— Population
B Over 65

o .
‘ N Population

Under 15

,Males

Females Females

-

.The'paft of the popula

tion, under ‘15 years old is

}. grPater in Country "A" than Country "B".
2. thé Bime in Country "A" as. in<Country "B". :
3. the same in Country "B"’qg}in’Country "a",- -

4. less in Country "A"ethan in Country "B!.

The birth raté'in Country "B" is likely to be

1.
2.
3.

much lower than in Country "A". :
only slightly lower than-in ‘Country "A".

4.

abput the same as in Country "A". ,
mugh higher than in Countwy "A"." ., -

The part of the population over 65.years old is
"1. .greater in Country "A" than_ in Country "B". .
2. - the same in Country "A" as in Country "B".
3. the samé in, Country "B" as in Country "A".
4.. less in Country "A" than in Country "B". . -

The government of Country "B" wquld'haﬁé tb be more',i”

concerned with {

1.
2

building old age homes. o ,
providing hospitals for old people. : o

3. building more-schools. . ‘
4. building hoﬁgs\fi§~newly weds. . . .

- .
. Ry .
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\ T ‘ v '. | - | . ," <
Per 1000 S
Per Year - ‘\vz_
a0 )
. v 1
\\\~\A Birth Rate.
| 301 . ~Aq6’ R :
éﬂ-\\\\ -
. A
. Mf“w();\_“ ! !
e " . Death Rate '
" 10 - . ®
] e N
, - ——
] . ] a + a’ . 3
7 T 1 T b :
1920 1930* 1940 1950 1960 - " °
i . AT ) .;.l",ﬁ; . . ‘, o | : > f‘ " '

Since 1920, the birth and death rate *in: this country

- has L . .
"1l. stayed the same. g R : -
2. -dropped slowly. Rt .
3. increased slowly. = . @
4, 1ncreased very rapldly.m
One eﬁplanatlon for the- change in. the blrth and death
rate of this country between 1940 and, 1950 could be

-l. a time of p¥ace. . -
2. good working)conditions.
3. .war and hard times.
4. a great flow of immigrants coming. in.
‘Population: growth in this country “would have been
the greatest 4in. , et
l. 1929, . . C
2, ,1939. 3 o /
3. 1949. T
4. 1959. - -

~The blrth rate and death rate of this country in 1960
‘'would be most like that of .

1.  the United States'in 1790. . L e
2, * Mexico in 1810.
3. Mexico in 1930. '

4'.

.

.the United States in 1970.
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APPENDIX F * .

" Attitude Toward Any Subject
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Appendix Fpglves the’ Attltude Toward Any Subject ,

.

A ’ Scale,. short A form, that is. derlved from the orlglnal longA’;
form developed by Sllance and Remmers in 1934. The refer—

- ence to the long form scale follows: - -
| b Silance, E. B., ‘& Remmers, H.,H. .An experi-
mental generalized master scale: A scale to -

measure atxitude toward any school subject. .
. : - e :
The referénce to the shor@ened fbrm developed by Remmers is:

Remmers, H‘ H., A scale to measure attltude
toward ‘any school subject. Lafayette, In--
dlana- Purdue Research Foundation, 1960.
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g . TEACHER

ATTITUDE TOWARD GEOGRAPHY UNIT v SRR

, DIRECTIONS. Please read each of the.folkbwing'state- ‘
ments kcarefully. Put a check mark ( ) if.you agree with
the statement. Put & cross (X) if you disagree avith the
statement. If you simply cannot decide about a statement,

you may place a gquestion mark (?) beside 1t..v Vo

-t

. &his unit~is brofitable to everybody who . takes it.

I would not adv1se anyone to taFe this unlt.

1

2. ﬁo hatter what'happensi this unit always éomesvfirst.
;. :

4

ijarents never Had this un1t, so I see no merlt o

1to & » -
5. I am not 1nterested in th1s unit.’ ; -

6. "All lessons and all methoas used in this unit are
1 clear and deflnlte._ . .,

”

T - This' unlt is & good unit.. o E

- 8. This unlt ‘reminds me of Shakespeare s play-+“Much

. Ado - (to do) About Nothlng.“
9. I look- forward to thls unit with horror.

g . . )

I

10. 'This uni;/has an 1rre51st1ble attractlon forpme.

11.  'This un#t is a good pastime’,

12.__ This unit will benefit only the brighter. stpdents.\
13. I .don' 't belleve th1s unlt w111 do anybody any harm.

14. I haven't any definite like or dlSllke for this ﬁnlt.‘

15._  This unit is a waste of time. ~ Ce

le6. 'I am willihg to spend my time studying this unit.

17. An9 student who takes this unit . is bound to be
" benefited. .

» e
v ot
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. . ) 4. Nature of the Projest R : A . ¢ ]
o A ‘ . V»Z ’ ' o . »
¢ C THE EFFECTS OF VARIOUS CRITERION MASTERY ~ -
Z-: IS CN RACHIDVEMGNT, h‘l“I‘ITLDB. RL’ILNTI@@ ’ _ o
TRV ' LEARNING mm OF SEVENTI GRADE STUDENTS k ‘
.*' A.‘.A ) . . - 3 ' . . R » | . ‘
Purpose. Theo purpese of this study is to determine the effecto of three - XY

-

. § ,
‘ eritericn mastery 2‘.&-7018 (90, 80, and 70 per cent) on achiaverent, -attitude,

-

iet:enti@ra, and time necd¥d to legin b},; sevmth gradé students using a goo=
_- T . graphy unit of imtm’f‘t;i@n. < | , | o o : B
: Mastery leamﬁng. whethe: g:@up based or sel&pawed, is a teachj.ng . . .
',"‘ strat:egy utiliaing a geguential decign %:hcreby each »segwent. g@n&aining
apq'*i.ﬁ@ imtmcu@nal chiectives, is to be msi;ercd bcf@m inseructien Legins

I 3
: ’ ‘ @n t:he next segmﬂqt. Operatianany, a smdént must ac‘-xievc evezy segment - y
‘ '. of the unit ta a preeset“mst:ery porcevmam:e level.v This level represents

L)

a pmgarti@n of e@rrect: respenses, that :I.s, 90 pax eent, 83 per cant, and 70 .
" A .
per ‘cent correct. A fcedhack/cerrecti@n negmponent and the alleeation of :

sufficient time to study’ shculd theova*ically enabla most students to ' .

A a@:hiev'e ¢ritericn mastery pe:fomance. . N ' - :
3 '

- Treatment Hat:erials. Treatment materi.als for this study will consist

o! a FIRM ‘geagraphy uxil‘l:, Population Grawth in the !Jnit:ed\se;ates and Mexico.

'0 . ’
E‘Im& is an acronym for the Fcrced Infez:ential Reupcnse Mode, a self—mstruct.ion-=

LY

al text which uses :l.ncomplete sentence stems to forte a student: to derive B
informati@n :zp_m a dat;a base in order to construct a series of sequential ) | ,
responses. when correctly completed, the stems and the .te,spans_es compoge

. a logical naxrative"whiéh interprets information contained in the data

oo base, that; is, a map, a chart, a g:aph, or a table. ’ -2
i . .

- v " The unit is divided into three parts. Part I contains 16 different data

<

base figures, Part II contains 30 different dsta base figures,’ and Part III

. o) -
contains 7 data base figures. Sentence stems from each data base t‘ig%'n:e

: 23
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! . . . . t »

must ke mswe:eﬁ cerrectly to the 90, 8@'. or 70 per ‘cant cz:iterian lavels

1

before a studant can @z@@egad to the next data basa figure. The :'eview A .

tests at the end of each part must als@ e achxevcd to a given cnter:i@n
L} ot 3
1eve§!. het@re proceeding to thé next part. *

8 Fai.lm:a to aﬂmevc a nrescr:uacﬂ critnri@n level will tequi.re a fecﬂ=
back learning c@rrcctive whnrehy the teaeher directs a student to the qact:mn

R wi.thim a segment whe'e leazning deficiencies .egeur. Dther corrcective procedures
.

', ‘wi.ll Ynelude Zﬁln group azscussicns, tutoring by peexs wha have attained

2

eriterion mastery, or teaeherﬂtudent tutoring. - .

A fi.nal evaluation will be admimstered t:c all students upon completieg

of the unit as an end-@t—saquence appra::sement of unit:. objentives. The -

£5 nal summative test: and three review test., at the end of each major part e
‘e

will be tearher scored; other segments wi.ll be student scored with generé\l

-
1 .

b
Teacher Preparatign. T%:s wi.ll meet with the researchez on E"ebruaxy

teacher supexvx.,iom .

27, 1975 from 8:30 to 11:30 a. m. ,fm: purposes off learmng l)basic concepts
of demogxaphy, 2) basg.c knowledge ;;oncerning pop&.ation change in Mexico and
the United States, 3} basic s!u.lls in map and graph analysia . and 4) basic
procedureu for a mastery lea:'ning stra{:egy.

Teacher partic:.pants will be provided with a set of matertals Population

G:cowth in the United States and Mexico. 'l‘hey will be demonstrated a medel

~and sequencc of map-gra})h analysis and then take turns practicing individually

14

a geplication oﬁxhe model. '

An alternative to t:he proposed in—ser'(uce workshop will consist of the
zesearcher meeting thh each teacher o :I.,ndlvidual basis.' w:itten in-
structions will he pr@vided, discussed, and clarified. A . N

- v s .

.




" of retention evidenced cince the pgsttest.

'S. Collection of Data v : ' i £

o

Duraticn of the Study. The proposed study is a- short-texm study that )

wiil extend over a period of approwimtely\ t.hxee weeks. A voeabulary test

) will be given prior to treatmefAt in.order to deternine two vocabulary

levels.—-abové grade levsl and balcw graae level. App:owimately three
weeks will be allowed for tha treatment, including time tequixed to |

admi-d.ster the fomat:ive tests and employ the cax:ection/feedback proceduzes

‘v

of a mastexy strategy. One day will be .usee!&1 to _administe_r the summative
posttast and ‘attitdéé_ scale. A deiayed bosttest will be administered thres
weeks after the ft:eétment'e‘nds. The deiayea ‘p‘csttest will measure the ,degreé
{Sce next page, charc for - '

data collection schedule)

d 0026 .
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Apgrox}maté No.

Séi:oal sTeacher Level Classes of Students
_ C:;:sby Aune i) 6 180 |
“White  Gomersall B | 7 z{o )
G'nillen. ’ payne 7 2 60 : 1
' Canyon , v .
uil'ls_ s Eppe 7 3 90
Headerson ' ?Jcan | 7 , 6. :5_8_9—
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APPENDIX I

- Study

| . Time Tablé for Pilot and Experimental ’ .2
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TIME TABLE FOR PILOT AND EXPERIMENTAL ,

STUDY 1

‘Date - , ' Procedure ' .
' February 2, 1975 Pilot clasées randomly“assigned'to o
' . IR treatment groups. ¢ . . v
'\' o : Febrﬁary -3, 1975 Pilot tredtment began: Instructions
- ‘ , |  given to pupils and 17 minute vocabu- |

lary test adm;nlsterea.

February &, 1975 - Pllot qlasses beg@p unit of 1nstructlon.

February 21, 1975 Summatlve test and attitude scale ad-
' v ministered- to lot classes.
Teachers ré&él fed unit text and answer
booklet. = * 3 y
February\27, 1975 Orientation meeting with teachers par-
o ‘ ticipating in the final study and
classes" randomly aSSlgned to treatment.

% “March 3, 1975 : ’Treatment began' 1nstructlons glven to .
- o pupils and 17 minute vocabulary test
. admlnlstered. ' ,

-

A U March 21, 1975 ' Summative test anﬁ atti;uda scdle ad-
) , ministered. _ B .

'A/ ' April 11, 1975 Delayed posttest administered. "/

| - \ |
IR
) N v A
y / ' )
o o . . 'A N ==
N | o 0023Q



